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< SUMMARY >

| EELE | D-02

- Identification of highly functional materials through securing separation of
domestic native microorganism resources
- Production of raw materials through the development of functional

Purpose& materials through microbial fermentation as a target technology for
Contents commercialization
- Targeted active ingredient control technology, consumer—friendly
preference improvement technology, development of formulation and
commercialization technology for market entry
O Development of technology for the commercialization of new type of
useful Korean strains
- Functional characterization of strains developed through previous studies
- Development of active metabolites related to degradation and synthesis of
secondary metabolites
- Development of immunity—enhancing strains by immunoactivity assay
O Development of immunogenic activity—enhancing functional food
- Developed immune-active probiotic material using lactic acid bacteria
- Development of immunity—enhancing functional material using mixed culture
- Development of analytical method for standardization of functional
materials
Results O Formulation and commercialization for the commercialization of research

and development materials

- Procedures and related systems investigation for functional product
registration

- Establishment of process for product standardization of raw materials and
processing process

- Processing aptitude / safety / stability experiment of final prototype

- Establishment of marketing system for brand naming, marketing target
setting, initial launch

O Increase the total saponin content Developed ginseng / wild ginseng
culture root culture technology.

Establishment of a process for the standardization of tissue culture with
increased saponin

- Establishment of process for standardization of production according to

optimum growth curve




O Developed strains and fermentation technology for mass production of
special saponins and their precursors.

- Establishing Gin Senocide conversion process

Establishment of process for standardization of fermentation process
according to conversion rate of ginsenoside
O Various functionalities such as antioxidant / fatigue recovery / immunity
are confirmed.

- Functional extraction, separation, purification device analysis,
establishment of in vitro and in vivo process
O Developing formulation and commercialization technology for market entry
as target technology for commercialization.

Establish processes for raw materials, processing processes, and product
standardization

- Processing aptitude / safety / stability experiment of final prototype
O Development of high-performance materials and products utilizing useful
strains and plant secondary metabolites
- Mass production of jinsenoside RgZ2 and C-K through microorganism and
heat treatment
- Development of Immunity Enhancement Products by Converted Jinsenoside
Rg2 and C-K
- Mass production of special saponin from Hwangchulchu tree through
fermentation
- Development of high value—added soaps and fragrance products using
fermented yellowtail extract

O Development and commercialization of functional cosmetic materials
through fermentation

- Pre-processing, selective extraction, combination technology Improvement
of function using fermentation technology

- Profile analysis of fermented products and identification of the structure of
fermented products

- Selection of Functional Target Substance through Efficacy Assessment

- Development and production of functional cosmetic ingredients

- Clinical studies for functional evaluation

O Development of Ginsenoside C-K highly functional product through
microbial fermentation

- Development of ginseng high functional saponin through microbial
fermentation

- Production of Ginsenoside C-K target functional substance through




fermentation

- Reference standard and content test

- High-functioning by mixing domestic agricultural products and useful
strains

- standardization of products by researching efficacy substances

- Developed ginseng functional strengthening product

O Securing high functional raw material production technology and
standardization of raw materials

O Source technology to control effective ingredients of efficacy target type

Expected giseng ) ) _ o
Contribution O Promotion / marketing process can be built for self-commercialization and
overseas market entry through participating companies
O Commercialized through the participating companies of development
technology, and applied to functional foods, general foods, cosmetics, etc.
) , latic acid , Secondary Functional
Keywords microorganism , fermetation , )
bacteria metabolite material
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7t 2 AEFH (B
T R A
A 7 % &
ma A 74E 3,711
TR 7E3 2,943 (79.3%) 768 (20.7%)
] 11,596 (32.0%)
= 4
(44.4%) 7} AEF 7.885
’ e AE 7625(96.7%) 260(3.3%)
(68.0%)
B At 104+ 104 (100%) 72(68.1%) 34(31.9%)
1 u . . (0]
(0.4%) ’ ’
N 1,068% el st 7k 591(55.3%) 509(86.1%) 82(13.1%)
H A 2
(4.1%) IVEAER ATT (44.7%) 394(82.6%) 83(17.4%)
13,289% 13,289%
=) & ’ o) A A AH100% ’ -
v (51.0%) FEA A2H100%) (100%)
Al
- AR FYRAAER ARBAAR
2) A& & FF
- vEke A4 FEFL 1990 16499 R B2 FH o T o] HojuA] ¥ 23]
] A< shErete] 1999 = 18k 8400%F EE 2 19901 Q) 50% 5= 7FA] 7H A%
- 2000 ] o] % Hx} ﬁiﬂla Hol 2013 173wk B2 Ay oy 16% Z7189 S
- 2012 7= TE9 70%E At Jon, TAF 5 Ldstol 62%

2 AFHol Qi FAgel 129, FAEAF 0% AL A4 T A
RANA A £E T2

S ke W EE BSARAA SE) 04%)€ 20% olat® FEA A AAe L
EEERIREE

- merd Qi SEel A4S Busy] didE A FH0 £EFEE 9ylsol,
e gelel mR A AE Y, $E% 0 @A 9EG AE AL, F} o9




b

% | 89 | %3 | 29 | #3 | 89

3,298 | 124,204 3,712 | 189,346 4,379 | 151,012

1,489 86,457 1,642 | 149,933 1,500 | 104,128

173 52,695 345 | 108,405 193 65,100
203 10,408 206 12,362 213 13,942
80 12,233 83 14,354 25 4,888

1,033 11,121 1,008 14,812 1,069 20,198

ol7 26,418 374 26,117 396 28,252
68 9,614 50 8,480 57 10,913
50 9,337 56 9,110 41 8,167
94 1,961 26 2,182 15 1,692

305 5,605 242 6,345 283 7,480

& wE opAoh v, Fvle] Fom Fu, v dE T
2 A3 glo] o]E AL olul Qlite] dE FEH
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T vetE tiEsts oFEAEE Ginsenosidedtil &=

Z deA qlth ol A AFEUE 4 4
major APEY FE|E EAEt 9lom o]F AlEWE QlikE
Zde] AA HelAel F ofF Hrke Zlo] bgetd A5 Foke] ¥
o] th¥A<Q major AF¥EWQl Ginsenoside Rbl, Rb2+ 9ol Sdel 2]
oxygenation ¥i= &l tiAZ F457] oH i (Karikura et al., 1991a) o+
Hof| ol Az wpHE™ Aol FuAltel] 2ld compound K& #3l¥o] &l
4 ©th(Akao et al., 1998a; 1998b) 11 Wi ¥HA major 4 AFEUHTE Ex}ko)
23 ¢ EF5E7] £L minor AFEY Rg3, Rg2, Rh2, Rhl, compound K ¢ AAta} <k
gdgdel #dst A4 EAFCRE AFEHGY o]dx FHFole A=Y &4F ol &

s =
sto] WGt sk A h 2] o] FojAal glow, olyd WHowr Hekd Ak A}
FEUL vekst AFo R NEEo ARV A A, Aok E S 5 vhekst Fofel

Az g,
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T
— 31 59 16s rDNA seqeuncings £3F A5S £33 A%

=
A FF A BRE ATE Bae] AF FFERM FALYA AFL B,

7B aAE T dFE BYs] A% ARE FAse] WEE AAE vk @ Fof

U $As ANgEE dadsE 10 '~107°8 A8 MRS agar platee] 100 u ] A
S w2 wiH] Al YERdG A2
122 AdEst 3 2~33]9 Aduds A L

2 AN gYg b #FES
2 ey #RES AEs

Cell extraction
|

Serial dilutions
|

Plating on
select media

Bacterial isolation

t}. Ztzt #FE MRS HIAIE ARE3le] 30°C, 190 rpmeollA FE vjekEteith MRS
brotholA 0.D600 #t 1.0%A ®ieFst & 1 mM ginsenoside Rd$} 1:1 (v/v)9Y
&% E3sta 30°C, 190 rpmeollA 72A1%F REGAIZT. F%8] FEXFFER
st TLC platee]l HAste] ko fE At A3t TLC plates
CHCl3/MeOH/H,0(65:35:10, v/v/v, 3t%) Z@E&wi= 55 cm AW F 10%
H2SO04& #3te] 7FE S Sl S A ZAch

i




gt AL Ag @Ao] Sl dFE AWste] olE w5t fIstel DNA F&3 16S
rRNA sequencings 33ttt Aal S4A DNAE GenAll® genomic DNA
extraction kitE ©|&3ste] FE35ta FEHUY. FEH 16S rRNA FAAE] T3F &
37F4] 9] universal bacterial primers (27F, 518F, 1492R)°l g3 AY=HSoh 3%
H FAAe) 7] JEdEA L Phred/Phrap program= AFE3l+= Applied Biosystems
3730x1 DNA analyzer® Big Dye terminator W24 02 3% glt}.

Purification of g :_.___."“_T,—-"
genomic DNA : i

PCR

ﬁ' phylogentic tree
T . 2 n 38 . o . uf . -
D A A N N A S S A B S0 N W S S A A Y M A B A I S AR

==

165 rONA gene )\
| L,

27F

B ; L0000 RoolK 000X Wodc)
l Electrophoresis 165 rDMNA sequence

Seqgman analysis

23k 16s rDNA sequeuncing

|-

F S IS EEL ER) LITEEELEEH)

I
I

'I|[IIIII |

0
n

nf, 2% 16S rRNA contigE2 SeqMan software (DNASTAR Inc.)E o]&3] 3}
o qd® £33 3 Genbank® EzTaxon(http://www.eztaxon.org: Chun et
al, 2007)° BLAST program< ©¢]&3] AsAHS ZAMIS Y. BLAST Ay, 34
H type straing9 9714 YE EzTaxonl ZHE FFH3}e] BioEdit (Hall, 1999) &
o] &3 ARSI 7] NE=59 thsdd-> Clustal X program (Thomson et al,
1997) o 9&l 3=l o™ Type straing (2] 34 A2+ Kimura 2 parameter
model (Kimura et al, 1983)<& o|&dl] AitEgiet. ASEAeHd A2E MEGA 4.0
273 (Tamura et al, 2007)°]4 bootstrap< 1000W HIESIE== 74 3}o]
(Felsenstein et al, 1985) neighbor—joining method (Saitou et al, 1987) %}
maximum—parsimony method (Fitch et a/, 1971)° ol& =% 3Tt
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AFEY A3ES 93 B —glucosidase A w5 Ak

o FP ol AFESE AlEe ] HE AE M 2l EYRE ol&siilon, o=
EHE 47 A W B vAdES Sdsta Al silvk 7H A 2 S A A T
A9} 7 @ Eoks 77t EEjdow FEEdth B AFoME FE AFE W
shE 2R S8 E Ystaa FE fARES AREstaar skelor, ole] wep
Trabte EE ekt AR FElel AFEs AlEE PR W SA A B A 4
g AEs sk BEdoez Agsiglon, 7 AEES BAdSHFE 107'~107°2
2 A3k = MRS agar HiA|e] 100 ul & =23} 37 Cincubatorel A i FskSlch
e B A FEE 7], Y73 o SRtoxE #Eete] Agergiow st
5 MRS agar WAl streaking 3oy 43] Altjufekste] single colonyE &4 &

galdct = o9 455 20% glycerol stock solution € %E9] -70Cdeep
freezerol] X343t B —glucosidase S zt+= #59 AdS 3l esculin agar
W (Atlas, 1993) & ©]&3to] esculin®] &-F¥ esculin iAo HF3ko] viA] ol <]
A7 W3E B25E T Esculing B —glucosidas®ll 28] glucose®} esculin® &
7] ™ esculin® ferric ammonium citrate®} W53+ colony¢l ¢l black complex
= gJAFA Fo. wEA  colonyFHel black complex®E dAstE #FE B
—glucosidase AL 7MA = 52 Asg o)

<GE> vE 2ol o] &3t Hix (MRS)

Componenis Concentration (g/L)
Pancreatic digest of casein (Casamino acids) 13.0
NaCl 2.0
Yeast extract 5.0
Heart muscle, solids from infusion 2.0
Ezculin 1.0
Ferric ammonium citrate 0.5
Agar 15.0
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B —glucosidase &S 7M1 HdF5 7|22 22 ginsenoside®} ¥H& AlA o5 AF
7} A A 14k ginsenoside Ao tiste] HA skglom

A=
ginsenoside A3 &AJo] Q= FFWS Adslo] o= 435k}

-7k

suspension
culture or

)= 9ol

o

)

rit

>

my M
.

ginsenoside

suspension enzume

- culture ﬂ

twice
extraction

RS T 200 ul
supernatant
S — e | vortexing
HPLC | centrifuge

TLE o oo o

WA, FFE A2 A7 g 212 ol gatel MR F ol WS o gaAL

7 # A 3
Wl o 2 HE G405 FE39] Q4 ginsenoside®t WHE AT BAE FET uof=
acetone HAYE o] &ste] ©@ods HHAs F o]F ThA] buffere] Fo] ZEAREA
ggakqith. 4k ginsenoside# ] ¥R A, 37TCelA 5% REE A1 F HEZ-oHo
FebSS H7beko] ginsenoside 8-S 4o} o]& TLC &2 HPLCE €83t &4
3t9dtl.  Esculin agar H& ©]£39] glucosidase Aol Q= Aoz FQlxox
Zkzkel 28709 wFE 2 QlAk ginsenosidee] ®WRE AlA olE s A
Eo|A 0 Z ginsenoside?}? WSS E3] minor ginsenoside®. Z2] Z$to] ol
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At olE #F= vgE #Fo v]dte] vl A ginsenoside AE Ao] 3k o=
el # v} B AFoM= ol #dF T 2 A HF o F35t= minor ginsenosideE
A= AT E A st &5 AGE AE starx; sk

FIEEE RbL |y

CH cK
F 5 F
Ro: e 8 Roy =

Rd = Rd

Riy~m@®® S8sSsssss R Seecs sscssases
. .

512345678 91011121314 515161718 19202 1” 232425 2617 28
=
7|AEE Re

5

Rg2 - - B -—-- -

Re _

S T2 3 4 85 6 7 S S0 NIZII MG IEITIBINNSNNABENNE

2 @59 4 AEd e 7148 e AT TLC

i

<1¥E>

3. 8 #+F9 16s rDNA sequencings %3t 54

w8 779 16S rRNA gene sequencing A=8lof ¢35 0w NCBI data bases
o] g5kl Hal® 9 type strain® similarity (%) & A& th. +FE2] 16S rRNA
o714 S Clustal X program (Thompson et al, 1997)% o] g3lo] A 4sA FHsl 1,
gap+ BioEdit program®. = ARt 752 MEHg & F4st= A9 Kimura
two—parameter model (Kimura, 1983)< ©]&€3}%9 ™, MEGA 3 Program (Kumar et
al., 2004)°] neighbor—joining(Saitou & Nei, 1987)WH o2 AFEFs4 A& 4

gkl 16s rDNAE &3t 54 A A3 2249 A RZFE & oF 1000708 5
5 Fasion, a5l 9Me =y AF wAEY AU W O Qe
5old &S 71 5F9] wFE e s g itk AFoew Y dFeS
B HxE FYste] MEA T WWYesion 53], 279 A S FUME &
X3}l o|E 272t Lactobacillus kyungheensis sp. nov., Leuconostoc kyungheensis
sp. novE W ST AT HT AF 2 9okE, 3PS AR T b QAR
Ad wmAES g=olA Fdste] 23 e AAYCE ol MER I=F A EC

71 mAE dAAZA Y ol E7HA7F & AR VgHE.
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<E> AFA B Hold #3Y wAR AT FF FRE

No Phylum Class Order Family Type strains

1 Bacteroidetes \Flavebacteriia  |Flavobacteriales Flavobacteriaceae  |Chryseobacterium yeoncheonense sp. nov.,

2 |Bacteroidetes \Flavebacteriia  |Flavobacteriales Flavobacteriaceae  |{Chryseobacterium ginsengiterrae sp. nov

3 ctinobacteria |Actinobacteria |Actinomyeetales Dermabacteraceae  |Brachybacterium ginsengisoli sp. nov

4 dctinobacteria |Actinobacteria |Actinomycetales Microbacteriaceae  |Humibacter ginsengisoli sp. nov

5 \ldctinobacteria |Actinobacteria |Actinomycetales Microbacteriaceae  |Humibacter soli sp. nov

6 Bacteroidetes \Flavebacteriia  |Flavobacteriales Flavobacteriaceae  |Epilithonimonas ginsengisolisp. nov

7 \ldctinobacteria |Actinobacteria |Actinomycetales Microbacteriaceae  |Arthrobacter gyeryongense sp. nov

8 \Firmicutes \Bacilli \Lactobacillales Lactobacillaceae \ILactebacillus kyungheensis sp.nov.,

9 |Firmicutes \Bacilli \Lactobacillales Lactobacillaceae \Leuconostoc kyungheensis sp. nov
4. AF =9 FAHe T55 AT 7 AT

259 AT FAES EFF F 059 AT FRY WAES FALOR FH] 9
sfo WA 54 A4e B9 54 A7 sasAT. H93 2AAEelq el A
w24 75 wEe AFA wAEsd 4954 U JEEE 227
ot gehETehd 2ol tisEAoln, ol AlEH ] peptidoglycan x4 A3
A|WAE 24, isoprenoid quinonel] & TS AEE] 34 BAE HIPORE SF
5 shtoltk(Collins et al, 1979; Goodfellow et al, 1980). ©] HH &
AE SAlel Ag= + qlom, & &9l el w¢ f&stot shARE et
wAMol 2 wHe vARe etd 2o @749 JTL wol Wt Ao
kA sehd AL V2R u RS nnd g @46 9 AAX FAH o]
o)g WA E #HEst= Aol Tastt dE =9, vAEY] WY sYd #4 7
203 FAs A FIeA o]FoHM BB H TS WA ASkeE Flsof
A Al AR FA%Q SAS A3 = Zo] DNAR B8 A a1, o] we}
DNA ¢7] x4 4 DNA-DNA hybridization & A5 A 7 AJ2E 9
ot #Holl= rRNAZE Als2gsta #AE Akt Qo] HA9 A olghe= Ao
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izl o 7 Hko}l o] A3 9 Oom (Woese, 1987), 718 & FHE 8AZA o v
1 2 M glvks dolth 197] o DNAE H1%§l LS o] &35k FAF A
2o A n|AE nuwet BFE 3o Qo] fYUd TF A EdE FHypla
St}

O3S
M H'H|l Iﬂ"\ S S SS

165 rRNA G+C mol% DNA-DNA similarity
2. Phenotvpe
: \'f“- S
fu oot deweweeee
quinone fattyacids polarlipid

Physiology and metabolites
Morphology Chemotaxonomy

it
o
=2
1o
ri
o)
a
v
¥y
offt
o
)
%
f
=
=
ol
1o
N

Sk
[¢) =1 gl
L7F dobAlan QIAIRE 3] dgAQl W= e HIE—EPJ ﬁr?} A £4e ol&st=
st RS W, BAASSE A WRsks BTE 2R 9 59wyl M

DGenomic DNA®] G +C &= (mol%)

Genomic DNA* Genall genomic DNA extraction kitE o] g3slo] F& - Egsg
nuclease P1 &4Z o]gdl Z719 nucleoside S =743ttt (Mesbah et al,
1989; Tamaoka & Komagata, 1984). 10xg® DNAE X33t = 10 gl &
= wt =olA 5E 71 F dAAIH. Aol &8 WA ¥ DNA® nuclease P1 &9
(20 UmD<& 10 gl ¥o Ao 37ToA 1A1ZF &<F HEZAIZL % alkaline
phosphatase (1 U/ml) & 10 xl Y11 37CelA 3AI7F &<t WA FH L Nucleoside &
&2 (Cig reverse phase column®lA 0.2 M ammonium phosphate: acetonitrile
(40:1 v/v) ¢ &3=5 |ulZ 3o 0.7 ml/ming F%5C=2 270nme UV FF =) A

T H = =
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Disruption of cells
(chemical & physical)
1

Protease treatment |

| |

RNase treatment |

il

DNA denaturation |

4
Nuclease treatment |

1

Alkaline phosphatase
treatment

ko3
[e} T
skt o]E thA] HPLC #4S && AZo d/¥ G+C IS =
Ay, 7]1Ee] RaE type straind xFo]7F Q1o AF vAEI S FTHE 4 Sl data
i —|

DNAZEe] 43t A2 324 nel A& FA=UY (BEzaki er al, 1989). 4=
FRE o T wa, b B2 g2 AL HE 3

gatgto s AbEallith el Hojxl @53 A% wAE F 16s rDNA #t
735 t’d o2 DNA-DNA hybridizations AAl g Ay} dnkel FA
o4 16s rDNA’ 97%°lA 98%°] similaritys 7F % <F 80~90% %] &
=

A

Y £
2% >
SIS S Sl
o %l
e o
3
10
=
i
-
!
)

lo
it

il
M

il
2l

gl HARE By WEgd vl A 9F type strain?o] BHlmw ¥

t}. DNA—-DNA hybridization ¢ A-%70% ©|%°] similarity percent® 7}3&

ATollA= 16s rDNAY Zfol7F Add 3709 #F5 tide

DNA-DNA hybridizations AAI$H A3 ZE FFo04
3

= L
70% WWe] dEide 7= Ao® e ZEld d=d mAdEo] By AT &

ofN 32

>

S o o
lo
it
e
B
)
re

rhe
>,
o
o
>,
>
ol
ol
2
£5)

]
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DNA - DNA hvbridization results

2 F =
B e e =
ol o o o
& A
Al Y = e

| W

| wi| eon

=

)

o

Q| &

=1
o
&l g 4
B S o~
gl 5 3
vl = ==

El =

H.mm

gl 8 ©

= E| =

S )

g = &

o = )

a0 & Ry

=

o O ©

8 reecism DSM 48107

B. paraconglomeratum KCTC 99167
B. saurashirense DSM 231861

B. conglomeratum KCTC 9915T

Arthrobacter ramosus CCM 16467

Arthrobacter nitroguajacolicus G2-1T

S| 2| 2| 2
EEEEINEEEE
ol 0 vl o = | | o =] =
oOcD.O.O.O.TU_U_UU
S I ] I s I | I B
gl 2l gl 32 A o o e v

%Zﬁ_l ux%%
g g
g :
[#s] [¥s]

Arthrobacter nicotinovorans DSM 4207
Arthrobacter aurescens DSM 20116T

N

7HA AL 9o

=
=

k)
s, A ol oA

il

o,

&R

Z 7 =

wie] uheh, tivhso] v EA

~

;Oﬁ

g
ol

Sl

s

o
i

bz, ol <]

kol peuetl] AAE #8S

fol 434

S

> faEA AR B4 28717

<3

(validation) AZ & Q&

i

3 #olet

A e A

=

7)ol gko w9l

_19_



22X dg7t

O

2 AFCe

70

il

%0

=0

T

=

=<

=

=
70| 70| %ol %ol wo| Zo| =0| %o To| %o| %o
) | o) el o ) ol B )
ol w ol o o wnl w| e w| el
e | | e | | e | | |
g o M B
FH| FH| ] =] | | ] )R
< XXX XX A= XK=
£lele
ol sl
Kiof klo| & | @] &
A R B
|o|lo|o| o] ool o < = =

gl #F8

Paenibacillus ginsengiterrae sp. Nov, DCY89

Cupriavidus yeoncheonense sp. Nov,,

=
L

Arthrobacter ginsengisoli sp. Nov,,

Microbacterium panaciterrae sp. Nov.,

Sphingomonas panacis sp. Nov,,

Lactaobacillus vespulase sp. Nov.,

Lactaobacillus panaxibrevis sp. Nov, DCY65

Leuconosotc Kyungheensis sp. Nov,

Lactobacillus rossiase DCO5

Microbacterium esteraromaticum GS514

Weissella. hellenica DC06

aig
HJ

ol

=
=]

ate A

110

o

ofi

el

T

S

st
BAAZM ] o] §7A7 S

DER IR

= 7] E

0|

_20_




Atch Microbiol (2015) 197:389-396
DOI 10.1007/500203-014-1073-0

ORIGINAL PAPER

PR

Paenibacillus

Tae sp. nov., a

ydrolyzing

bacteria isolated from soil of ginseng field
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Abstract A novel bacterial strain DCY89" was isolated
from soil sample of ginseng field and was characterized

MK-7. The major fatty acids were iso-Cys, iso-Cygp, and

using a polyphasic approach. Cells were
positive, rod-shaped, spore-forming and motile with fla-
gella. The strain was acrobic, esculin and starch positive,
catalase- and oxidase-negative, optimum growth tempera-
ture, and pH were 25-30 °C and 6.0-7.5, respectively.
On the basis of 165 rRNA gene sequence analysis, strain
DCY89" was shown to belong to the genus Paenibacillus
and the closest phylogenetic relatives were Paenibacillus
cellulositticus KACC 14175T (98.2%). Paenibacillus kob-
ensis KACC 15273" (98.1%), Paenil

anteiso-Cysg. The major polar lipids were diphosphatidyl-
glycerol, and
erol. The results of the genotypic analysis in combination

an data
that DCY89" represented a novel species wnhin the gums
Paenibacillus, for which we propose the

cillus ginsengiterrae. The type strain is r)cvso‘ (JCM
19887 = KCTC 334307),

Keywords Paenibacillus ginsengiterrac - Ginseng soil -

KCTC 137197 (969%). and Paenibacillus curdlanolyti-
cus KCTC 37597 (96.64%). The DNA G-+C conient was
52.5 mol%, and the predominant respiratory quinone was

Communicated by Erko Stackebrandt.

‘The GenBank/EMBL/DDBJ accession number for the 165 /RNA
‘gene sequence of strin DCYS9" is KF915799.

Electronic supplementary material The online version ofthis
aticle (doi:10.1007/500203-014-1073-0) contains supplementary
material, which is availabl to authorized use

Taxonomy -

Introduetion

The members of the genus Paenibacillus are cither Gram-
reaction-positive or Gram-reaction-negative (Ash et al.
1903; Valverde et al. 2008), facultatively anacrobic or
striely acrabic, produced ellipsoidal spores, non-pig-
mented, rod-shaped. and motile (Lim et al. 2006; Zhou
et al. 2012) with a G-+C content 39-59 mol % (Yao et al.
zuH) The genus Paenibacillus, which belongs to the

Md. A. Hug -Y.J. Kim () - . Z Siddigi - D.C. Yang (E)
Graduate School of Biotechnology and Ginseng Bank, College
of Life Science, Kyung Hee University, Seocheon-dong.
Giheung-gu, Yongin.Si, Gyeonggi-do 446701,

Republic of Korea

email: yeonjukim @khu.ac kr

D.C. Yan

i dckehunyacg @yshoocale

T3 i VA s
Department of Oriental Medicinal Materials an

Coleg ofLife Sciene, Kyung Hee Unrvtmly Vnngm ior,

Republic of Korea

is a novel group of bacilli first
dmnbcd by Ash et al. (1993). This genus currently com-
prises 149 species and 4 subspecies (http://www.bacterio.
cict fr/p/pacnibacillus himi). Members of genus Paeniba-
cillus are widespread microorganisms commenly isolated
from various sources, including food (Berge et al. 2002),
fresh water (Baik et al. 2011), air (Rivas et al. 2005),
human blood (Roux and Raoult 2004), heat-treated milk
(Scheldeman et al. 2004). necrotic wounds (Glaeser et al.
2013), warm springs (Saha et al. 2005), and rhizospheric
soil (Cheong et al. 2005). The cell wall peptidoglycan
diamino acid of the Paenibacillus members is meso-DAP,

2 springer
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Cupriavidus

Sp. nov., i

lated from soil

of ginseng

Priyanka Singh - Yeon-Ju Kim - Ngoc-Lan Nguyen -
Van-An Hoang - Johan Sukweenadhi -
Mohamed El-Agamy Farh - Deok-Chun Yang

Received: 30 September 2014 /Acceptet:
© Springer Intemational Publishing Switzerland 2015

Abstract A novel bacterial strain. DCYS6" (=]
msﬂ = JCM 19890") was isolated from soil of a

seng field in Yeoncheon province (38°04/00'N
1%“57'00"5) Republic of Korea using a serial dilution
method. Strain DCY86" was observed to be Gram-stain
negative, strictly aerobic. to grow optimally at
2530 “C.atpH 7.

‘Dacernber 2014/ Published anline: 19 February 2015

(9834 %) and Cupriavidus laharis KCTC 221267
(98.00 %). The G+C content was determined to be
64.23 mol %. The only isoprenoid quinone detected in
strain DCY86T was ubiquinone Q-8. The major polar
lipids were identified as diphosphatidylglycerol. phos-
phndvlcv.hmcl.munc phosplatidylglyceml. uidenti-

The cells were found to be sensitive to ceftazidine and
tetracycline. Based on 165 rRNA gene sequence
comparisons, strain DCY86" was found to be most
closely related to Cupriavidus basilensis LMG 18990"
(98.48 %), Cupriavidus mumazensis LMG 264117
(9834 %). Cupriavidus pinatabonesis KCTC 221257

Electronic supplementary material The online version of
this article (doi:10.1007/51452-014-0369-2) contains supple-
mentary material, which is available to autharized sers.

P. Singh - Y.-J. Kim - N-L. Nguyen
V.-A. Homg - D.C. Yang
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Procesing. Collge of Lif Sciene. xy.,..u He
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Gyconggido, Yongin.s 446-701, Repubic of Korea

Y. Kim () - ), Sukweenadbi - M. E-A. Farh
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Resource Bank, College of Life Scence. Kyung Hee
University. Yongin 446.701, Republic of Korea
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unidentified
phﬁsp}mllptd~ The major fatty acids were identified as
C 0 summed feature 3 (C,  , w7c/ebe and/oriso-C, < o
2.0H) and summed feature 8 (€., o7c and/or Cg,y
@6c). These data support the affiliation of strain
DCYS$6" to the genus Cupriavidus. Strain DCY86"
was also found to be able to solubilize phosphate and
produce siderophores. The results of physiological and
biochemical tests enabled strain DCYS6 o be differ-
entiated genotypically and phenorypically from the
recognized species of the genus Cupriaividus. There-
fore. the novel isolate can be considered to represent a
novel species, for which the name Cupriavidus yeon-
cheonense sp.nov. is proposed here. The type strain
DCY86" (=KCTC 420537 = JCM 19890").

Keywords  Cupriavidus yeoncheonense -
Proteobacteria - Ginseng - Polyphasic taxonomy

Introduction

‘The genus Ralstania was proposed in 1995 to accom-
‘modate the misplaced species Burkholderia pickettii.

@ springer
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, isolated from soil of a ginseng
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Abstract A Gram-staining-positive, ~catalase-positive,
oxidase-negative, non-motile, non-flagellate and rod-
shaped bacterium, was designated as DCYS1", and isolated
from soil of a ginseng field in Pocheon province, Republic
of Korea, The 165 rRNA gene sequence analysis revealed
that strain DCY81T belonged to the genus Arthrobac-
ter. Major fatty acid was anteiso-Cisg, while major polar
lipids were diphosphatidyglycerol. phatidyglycerol. phos-
phatidylinositol, monogalactosyldiacylglycerol (GL1), and
dimannosyldiacylglycerol (GL2). The dominant quinone
was MK-O(H,). The peptidoglycan type was A3a with an
t-Lys—t-Ala-L-Thr-i-Ala interpeptide bridge. The DNA—
DNA hybridization relatedness between strain DCY81 and
Arthrobacter siccitolerans LMG 273507 (98.2 %), Arthro-
bacter sulfoni ICM 135207 (97.81 %)

Communicated by Erko Stackebrandt.

The GenBank/EMBL/DDBJ accession number for the 165 rRNA
‘gene sequence of strain DCYS1 is KF212463.

seleromae DSM 177567 (97.59 %), Arthobacter oxy-
dans KCTC 33837 (073 %) was 30.1 £ 0.2, 622 £ 1.6,
368 1.1 and 48.3 £ 1.6 %, respectively which show that
the genotypic separation of strain DCY817 from the closest
reference strain of the genus Arthrobacter. The DNA G+C
content was 65.2 mol%. The genotypic analysis, physi
ological, and chemotaxonomic results indicate that strain
DCY817 represents a novel species of the genus Arthrobac-
ter. Therefore, Arthrobacter ginsengisoli sp. nov.. is pro-
posed as the type strain (=KCTC 202257 = JCM 10357").

Keywords  Actinobacter
Taxonomy - Ginseng soil

Arthrobacter ginsengisoli -

Introduction

During the course of investigating bacterial diversity in the
ginseng soil by culture-dependent methods, a large num-
ber of bacteria were isolated. At least 30 bacterial genera

Muhammad Zubair Siddii and Yeon-Ju Kim have contributed
equally to this manuscript.

Electronic supplementary material The online version of this
icle (doiz10,1007/500203-014-1 i

were found such as Arthrobacter, Achromobacter, Bacil-
m‘ a Delfiia, Enterobac-
i Enwinia, Ewingella,
Flexlbauer. Klebsiella, Labrys, Microbacterium, Methy-
Pedobacter.,
Raoultella,

material, which is available (o authorized users.

M Z S ) Kin VA Hoang - M. H. Siddigi -
Hug - D-C. Yang (52
R

Serratia, Solimonas, Sphingobacterium, Sphingomonas,
Sphingopysis. Stenotrophomonas and Weissella. Tn this
study, we attempted to deseribe strain DCY8I, a novel
strain of

Bank College of Life Science, Kyung Hee University.
Yongin 446-701, Republic of Korea
e-mail: deokchunyang @yahoo.co.kr

Y1, Kim
email: yeonjukim@khu.ac kr

Thes ghuseas:soil with phl 56 was-callootsd Fom 2
6-year-old ginseng field in Republic of Korea. The soil
was thoroughly suspended with sterilized water, follow-
ing serial dilution, was then spread onto a modified R2A
medium (one-fifth R2A). The plates were incubated at

£ springer
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Microbacterium panaciterrae sp. nov., isolated from
the rhizosphere of ginseng

Ngoc-Lan Nguyen,' Yeon-Ju Kim,' Van-An Hoang,' Jin-Woo Min,'
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Strain DCY86" was isolated from a soil sample taken from a ginseng field. The strain was Gram-
reaction positive, catalase-positive, oxidase-negative, aerobic and non-motie. Phylogenetic
am\ysws, based on 165 1RNA gene sequence analysis, mmmed that strain DCYS6” belonged to

Microbacterium. The closest relatives were Microl

chtae A-S262",

he genus azadia
Mmobac:ewm aerolatum V-73" and Microbacterium phy/losphaerae DSM 13468" (98.0%,
98.0% and 97.5 % gene sequence similariy, respectively). The G-+C content of the genomic
DNA of strain DCY56 was 685 moR. The DNA-DNA relatedness values between strain
DCY56” and the most closely related type strains were lower than 36 %. The major polar lpids

fatty acids contained 50-C s o, anteiso-Cys.o and anteiso-C .. The

alycolipid The p
menaquinones were

MK-12 and MK-13. The diagnostic diamino acid of strain DCYS6” was ornithine. The dominant
whole-cell sugars were glucose, thamnose and ibose. The results of the genotypic analysis,

in combination with chemotaxonomic and physiological data, demonstrate that strain

DCY56" represents a novel species within the genus Microbacterium, for which the name
Microbacterium panaciterrae sp. nov. is proposed. The type strain is DCYS6" (~KCTG

19884=JOM 17839").

“The genus Microbacterium was proposed by Orla-Jensen
(1919) and emended by Collins et al. (1983) and by
Takeuchi & Hatano (1998a). At the time of writing, the
genus Microbacterium consists of 84 species (h
bacterio.net/microbacteriumhtmi) with validly published
names, with Microbacterium lacticum as the type species
(Orla-Jensen, 1919). Members of the genus Microbacterium
are short-rods, which are generally aerobic and catalase-
positive. Major chemotaxonomic features of the genus
Microbacterium are the presence of L-ysine or p-ornithine,
and galactose and rhamnose in the cell-wall peptidoglycan
and sugars, respectively. The major polar lipids are
(DPG), ylglycerol (PG)

Abbreviations: DPG, dphosphatidylglycerot; GL. glycolipid; PG, phospha
sdyllyceral; MALDI-TOF/MS, matrx assisted desarpton lonization
SmeofAight mess specioscopy.

The GenBank/EMBL/DDB accession number for the 165 /RNA gens
sequence of sirain DCYSE! is HOB44973.

Three supplementary Sgures and two supplementary ables are avaiable
vith the online Supplementary Material.

and glycolipids (GL). In this study, we describe a novel
ek U e gk Ml detgied
DC 6" has been dlassified and character-
ized .\(:urdmg to lhv Minimal Standards provided by
Schumann et al. (2009).

A soil sample on the surface of ginseng roots cultivated in
Chungnam province, Republic of Korea, was collected and
suspended in sterile water, followed by serial dilutions in
0.859% (wlv) NaCl and spreading onto one-fifth-strength
R2A medium (MB cell). After culture at 30 C for 7 days,
single colonies were chosen for purification and sent for
165 rRNA sequencing. Strain DCY56" was found to form
white, smooth and circular colonies. Strain DCYS6" was
routinely cultured on R2A agarat 30 ‘C and maintained in
suspensions of R2A broth containing 25% (v/v) glycerol at

'C:

Cell morphology was observed with a Nikon light micro-
e (1000 x magnification) and transmission_electror

microscopy (Carl Zeiss, LEO912AB) at 100 kV under

standard operating conditions. The Gram type of the call

000041 © 2015 IUMS  Prived in Great Britain
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Sphingomonas panacis sp. nov., isolated from rhizosphere

of rusty ginseng

Priyanka Singh - Yeon-Ju Kim - Van-An Hoang -
Mohamed El-Agamy Farh - Deok-Chun Yang

Received: 23 June 2015/ Acoepted: 2 July 2015
 Springer Intemational Publishing Switzerknd 2015

Abstract  The type strain DCY99" was isolated from
soil collected from a ginseng field in Hwacheon,
Republic of Korea. Strain DCY99" is Gram-negative,
non-spore forming, motile, rod-shaped, and strictly
aerobic. The bacteria grow optimally at 25-30 °C and
pH 6.0-6.5. Phylogenetically, strain DCY99" is most
closely related to Sphingomonas oligophenolica JICM
12082", followed by Sphingomonas asaccharolytica
KCTC 28257, Sphingomonas mali KCTC 2826,
Sphingomonas cynarae JCM17498", Sphingomonas
pruni KCTC 28247, and Sphir lacialis DSM

detected and identified as ubiquinone Q-10, and sym-
homospermidine was identified as the major poly-
amine of DCY99™. The major polar lipids were
identified as sphingoglycolipid, diphosphatidylglyc-
erol, i i

erol, and phosphatidylcholine. C,4.020H, C 6. and
summed feature & (C,y, w7eCg ) w6e) were iden-
tified as the major fatty acids present in DCY99". The
results of physiological and biochemical tests allowed
strain DCY99" to be differentiated phenotypically
from other ized species belonging to the genus

22204". The DNA-DNA relatedness between strain
DCYY9" and S. aligaphenolica JCM 120827 was
15.6 0.4 %, and the DNA G+C content of strain
DCY99" was 64.4 mol%. An isoprenoid quinone was

lementary materfal The online version of
this article (doiz] 0.1007/10482-015.0527-y) contains supple-
mentary material, which is available to autharized users.
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Sphingomenas. Therefore, it is suggested that the
newly isolated organism represents a novel species
for which the name Sphingomonas panacis sp. nov.
proposed with the type strain designated as DCY$9
(=ICM 308067 =KCTC 423477).

Keywords  Sphingomonas panacis - Ginseng -
Polyphasic taxonomy

Introduction
The genus Sphingomonas was first proposed by

Yabuuchi et al. (1990), and belongs to the family
i the order i

Interrational Journal of Systematic and Evolutionary Microbiology (2015, 00, 17

DOI 10.1099/j50.000420
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Lactobacillus vespulae sp. nov., isolated from gut
of a queen wasp (Vespula vulgaris)

Van-An Hoang, 't Yeon-Ju Kim,'t Ngoc-Lan Nguyen,' Si Kwan Kim? and
Deok-Chun Yang'

"Korean Ginseng Center and Ginseng Genetic Resource Bank, Kyung Hee University Giheung-gu
Yongin-si, Gyeonggi-do, Republic of Korea

“Department of Life Sclence, Institute of Biomedical & Health Science, College of Biomedical &
Health Science, Konkuk University, Chungju-si 380-701, Republic of Korea

A positive, oxidase- and catal , rod-shaped, facultatively anaerobic
bacterial strain, DCY75', was isolated from a queen wasp (Vespula vulgaris). Growth occurred
at 4-37 °C (optimum, 30 °C), at pH 3.5-8.0 (optimum, pH 5.0-6.0) and with =7.0 % (w/v)
NaCl. Strain DGY?75" produced gas during growth on glucose. Phylogenetic analysis based on
16S rRNA gene sequences indicated that strain DCY?5” belonged ta the genus Lactobacillus
and was closely related to Lactobacillus sanfranciscensis ATCC 276517 and Lactobacillus
lindneri DSM 20690 at sequence similarities of 96.7 and 96.4 %, respectively. A comparison
of two housekeeping genes, pheS and oA, revealed that strain DCT75” was well separated
from other species of the genus Lactobacillus. Strain DCY75" produced - and L-lactic acid
isomers in a ratio of 22.5 = 77.5 (v/v). The major fatty acids were summed feature 8 (comprising
Cys. y@7¢ andior Cyg . 166), Cyg . g Cya: 1Sc and Cyg . o The peptidoglycan structure was
of the Adz (L-Lys-D-Asp) type. Cell-wall sugars were glucase, galactose and ribose. The DNA
G+C content was 35.5+ 1.3 molt6. Based on phenotypic and genotypic properties, strain
DCY75" represents a novel species of the genus Lactobacillus, for which the name
Lactobacillus vespulae sp. nov. is proposed. The type strain is DCY75" (=KCTC 21023"=JCM
19742,

Species of the genus Lactobacillus have been isolated from a
wide range of hosts and environmental materials (London,
1976; Claesson et al, 2008). The lactic acid bacteria (LAB)
comprise a heterogencous group that converts lactose and
other simple sugars to lactic acid. LAB inhabit the intestinal
tracts of humans and other mammalian and vertebrate
species, and may provide benefits to their natural hosts
(Patterson & Burkholder, 2003; Ohashi & Ushida, 2009)
through their role in maintaining intestinal ccosystems
(Sandine, 1979). For this reason the LAB are prepared
and consumed as ‘probiotic supplements (Owwehand
et al., 2002).

In cukaryotes, symbiotic associations present stimuli for
adaptation and genetic divergence. Arthropods serve very

well as model systems for study of such associations,
especially since Paul Buchner's (1965) seminal work

ing the diversity of mic isms associated
with insects. Communities of symbiotic and transient
micro-organisms in digestive tracts of insects support
studies of microbial diversity and of metabolic activities
that may lead to discovery of new bioactive products
(Breznak, 2004; Evans & Armstrong, 2006). Advances in
sequencing methods have enabled the extension of these
investigations to a wide range of insects (Broderick et al,
2004; Moran et al, 2012). Vagococcus entomophilus
was isolated from the digestive tract of a wasp (Vespula
vulgaris) (Killer ef al., 2014b). The honey bee presents an
interesting model for such studies because gut micro-

organisms facilitate digestion, nutrition and immune
defences in their host (Engel et . 2012; Killer et al, 2014a).

and the a4 group of the dass Alphaproteobacteria
(Tald et al. 2013). In 2001, the genus Sphingomonas
was split into four taxa based on phylogenetic,
chemotaxonomic and phenotypic data. namely, Sph-
ingomonas sensu swicto and three new genera,

These authors contributed equall to this manuscript.
Abbreviation: LAB, lactic acid bacteria.

The GenBank/EMBL/DDBJ accession rumber far the 165 rRNA
gene sequence of strin DCY7ET is JXBE336T.

Five supplementary figures are avalable with the online Supplemertary

“This study was conducted to explore the intestinal micro-
flora of the wasp. We isolated, cultivated and preserved a
novel Lacwobacillus-like strain, and here characterize it
using a polyphasic approach. Samples were collected
from an apiary in the Republic of Korea. A wasp (Vespula
vulgaris queen) was sterilized extemally with 70 % alcohol

Materal and dissected under sterile conditions. Whole intestinal
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24, =3 FE&uABES ©] &3 minor AFEUS A Ve T

[7h8]
- 2 ¥F T AR ASEAo] & APH &) o5 A
— 38 B #5920 L. rossiase DCO5, P. ginsenggiterrae DCY89
L. panaxibrevis DCY65, M. esteraromaticum GS514, W. hellenica DCO6 2]
A ALEY HH AR BH 2AS B
(1) Crude enzyme F%
A FFE MRS WAE AHgshel 30°C,100rpmelA W HjeFstdth AE 1)
Gas daAl, Al 4°CellA 15,000xg210+ A4 2 shaltt.

(2) ME W 9 2494 g2l
AAEE s #59 AEXE 1M Sodium phosphate buffer (pH 6.8)°] =o]4 583+
sonicatione $t F A4 FElste] Az W a4E FYsido AsHE 4ue] 3zt
EtOHE #7tete] F&3] =dAZ F 0oCellA 407 A8t AE FJAAZT
9] FHL 4°CollA 10,000XgZ 40 A4 $ % A& sodium
phosphate buffer (pH 6.8) 9 €a|A|H =& @aibNo

(3) KA =Afo] =9} HEH-3-

a4 I ZAI & 1 mM ginsenoside®} 1:1 (v/v)9o H]E&=Z Z3st31 30°C,
190rpmellA 72A12F ¥H3AI AT W3 F 24A%F 1HA 02 WhE E3HES 1.5 ml
A FHste] o FEIFEEE FE38MaL TLC plated] A 3sto] deoifs &3}
Attt "AA3 TLC plateE CHCl3/MeOH/H,0(65:35:10, v/v/v, 3t%) Z3gwZ 5.5

cm A7HE F- 10% HoSOE w53k 795 &3l A 3.

(4) Ginsenoside 4

TLC (Thin Layer Chromatography)

B8 FE9S Silica gel 60 Fusy TLC plate(Merck, Germany)el HZ3 3

chloroform/methanol/water (65:35:10 v/v/v, lower phase) ] &% &u]& A}g3d}o]

ANkt A7Nst TLC plate® 10% Sabs AR & A& 7l 2MAIA Abzd

A% FEE Gl

(5) HPLC (High Performance Liquid Chromatography)

g FEAS AYEH 8 F Methanol (HPLC grade)ell &3] 3 % 0.2 m

membrane filtere]] ©J¥}sted HPLC w48 Alg=Z o]&3s9tt. HPLC #4249

C18column (3.0x50mmmm, ID 5um) S AFE3te] UV 203 mmollA #H= st o=
o

2 acetonitrile (solvent A)¥ water (solvent B)E ©]£3}9] gradient® F9%l
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1.6 m¢/min %502 #8530, o] 542 gradient =12 Table £ Zt}.

1mM ginsenoside Extricted using

UiTiT 100 pR+broth100 200 pf n-butanol
|emss m
S 1‘ l.{:__'::‘t--@
. ’ —
s 4 ‘ \ Extract and
> {\\ \ T ? \ evaporate
h \
T
Vortex o d -
centrifuge .

TLC

Celltest <—— NMR < (—Ti

Add the MeOH
and filtering

¥, HE A Y #4E 93k HPLC &4 =3
T (min) Mobile phasex
ime (min

© Solvent A Solvent B
0.00 17 83 %S0l
6.00 17 83 ven
9.00 23 77 t A:
16.5 23.5 76.5 100
19.00 31 69 o

(0}
29.00 45 55

acet
31.00 47 53 "
33.00 90 10 on
34.00 90 10 rile,
35.00 17 83 Elu
37.00 17 83 ent

B: 100% water.

7}, &8 o5 L. rossiase DCO5E ©]&3t Q14T minor AFZ W2 A4

<I™> B8 #+F L. rossiae DC0O52] FA#AA #4

w8 755 L. rossiase®t 99.1% s AW AFE FQlEHG o, E A ofA
2 54 dln AAS &3 459

= strain DCO5E WwWsale] 7|&9] #5292 573t

AFLEAN 7hsd o= AdTsta ok & i




L. hammesti TMW 1.12367(AJ632219)

L. senmaizukeiL13T (AB297927)

L. koreensis DCYS0T (F1904277)
L. parabrevis LMG 119847 (AM158249)

L. namurensis LMG 235847 (AM259119)
48 | 100 | i L. acidifarinae LMG 222007 (AJ632158)
96 L 1 zymae LMG 221987 (AJ632157)

L. lefer KCTC 35487 (BACNO1000105

99

58

ag
59 L. paracollinoides DSM 155027 (AJ786665)

100 L. odoratitefii Y1T 113047 (AB365975)
[— L. fabifermentansDSM 211157 (AM905388)
100 L_ L. xiangfangensis 3.1.1T (HM443954)
50 L. pentosus JICM 1558T(D79211)
G99 I: L. vaccinostercus LMG 92157 (AJ621556)
100 L. suebicus KCTC 35497 (BACO01000094)
| L. oligofermentans AMKR 18T (AY733084)
L. siliginis M1-212T (DQ168027)

100 ]_[7 L. rossiae DCOS
52 l— [, rossiae DSM 158147 (AKZK01000036)

Ed Ag FAS 7R Zlo] &l @ np Al A 8-S s A5 ATE 73 Sl
2T Hjgke) & B—glucosidase #AL HA == FHe7 SlEo
p—nitrophenyl— #—D—glucopyranoside (p—NPG) & assay & AA|SIR oY, #F9
25 3 20 mM sodium phosphate (pH 7.0) ol p—NPGE 7}sto] 37TCelA] 10+
b RESAIZL F 1 M sodium carbonate & H7Fsto] WbES TAAA FEEH=
—nitrophenol (p—NP) &] <& 405 nmellA FFEE St 4284 199 (unit)

o WS AIRE 2 B4 E= ponitrophenol lumols B/dshHs a4l o= Ao

ol

;

3

100 100
(B)
- -
£ 80 $ 8ot
— -
B I
E 0 E O
¥ ¥
z 40 : 40 r
-] =
- -
2 20 2 0 r
0 A Q i e i " i i
10 20 30 40 50 ] 3 4 5 -] 7 B8 9 10
Temperature (°C) pH

<19¥> L. rossiae DCO5% A3 7' B —glucosidase &4 assay
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O A, 91} ol HA gah @
0CAA 7 Hojd enzyme &4
23ste] A4 AFEd Rbl, Re¥o] wEES 383k
St

Mo oX
[
My
o
)
r
ol
32
lo
=

1 0

!

*
‘

'IT'
=

!

1
) |
L4

¢ L 2 i 4 5 & 51 52
Tine {day)

<I1#> L. rossiae DC0O59] 7|2 wk-g TLC A3

Ginsenoside Rb19 7% Rd, F2& AAH C-KE A= AES < & 4+ don,
Red % HFTAOE Rg2®E AH = Hlo] &gl

<I19™Y> B8 #F L. rossiae DCO5 A A3k A} A=
HPLC®} LC/MSE o] &3t Z+7te]l HF tiAl 540 C-Ke Rg2 4=

0] ©. O

MAHE =
QA sholom, He &S Aitste] £ A C-K 72.88%, Rg2 53.94% FAgS HA
e Hold AF FE5 el T F AUk
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£5% Sean (20 574-20 57 min. 43 Scans) Frage 1350V Cxd Scbwaan

we 3 7 1000 1100 1200 120
WWW‘WWWWWWW:WWM‘W

:',' W) ve Mgasto Charge (e
(B)
i 10 7 [-ES Soan (1666117 068 mun. 54 Scarm] Frage 1350V Agld Subirmc

WO MO MO 4N S50 600 OO MO SO0 1000 1100 100 136 M0
Coumas (W) 3 MadsioCharge imz)

<Z1¥> HPLC % LC/MSZE %3 Alxd Ay} gel

%
Y 1 Weissella. hellenica DCO6E o] €3t 214 minor AFEU ] A

.

M

T =

e 5= 16S rRNA gene sequencings £3lo] AlEE58H4 2= AAE 0,

- 1
W o oo Wb 3} o} By 5= W, hellenica®t 99.3% S AW #F
Hlon, B AFeoe| i strain DCO6Z WWale] 7|E] 594 B57F3H4
T AARAE 3 759 AEORA A oJRE A=st Uk

<1™E> ®e 75 W. hellenica DC062] §A3A A
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a9 Waissalla hallanica D C06
100 _LTMIQ helievica NCFE 2973 ( S67831)
[— Weissella thallandersis FS61-1 (AB023838)
Weissella pa ides ATCC 33313 (ACKU0100001T)
[ Weissella confiusa JCM 1093 (AB023241)
L 100 Weissella cibaria KACTC 11862 (AEKTO01000037)
e Weissella cefi 19091 4.09 (FNE13251)
i e { Weissella halotolerans NRIC 1627 (AB022926)

C Weissella minor NRIC 1625 (AB022020)
Weissella viridescens NRIC 1536 (AB023238)

_|: Weissella soif DEM 14420 (AY 0222600
=)

Wetssella handferi NRIC 1628 (AB022922)
Weissella berimensis 2IL24P 13 (EU438435)

100 | [: Weisselia ghavensis LMG 24286 (AMEZ2097)
100 \— Weisseiia fabaria 257 (FM179678)
56 L saka subsp carnosus CCUG 31331 (AY 204202
_{ L e herdei UCC 122 (EUDT4R50)

79 ;e“ 1

100 |r— Enterccoccus psewdoarium NCFB 2138 (Y18356)
100 Enterococcus aviwn MCFE 2360 (Y13274)
90 - Bwterococcus rgffinesus NCIMB 12901 (Y18296)

oo
100

é BO - g' 80 -
= g
3 £
- b
£ £ %
K] 2|
Z 20 - 2 2

0 - T T T 0

10 20 30 40 50 60 H ; .
Temperature °C 3 4 5 6 74 8 9 10

<I18E> W. hellenica DC062] AF A FHZ B —glucosidase &4 &

HA g4 A4 S <
enzyme &4& Y= RS
I} = ]

Rbl, Re#}9]

E3lo], B #5F= pH7.0, €% 37CoA 7F¢ gojdt
gol & 4 QY o9 xHE FE3ste] Ut AFEW
]

1 A3E TLCE F38to] Flssith
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<tF2
<1Rg3
s <+ Rd
-~ e - <1 Rbl
C 1 2 3 4 5 5
Time (day)

<Z1#> W. hellenica DC069] 714 wk& TLC A}

S A3 Red A 5ol4 vb&2 YeRA] &3ko ™, PPD type?l ginsenoside
b19 4% Rd9} F25 AA C-K = | & v, A e ke
SIS |, L. rossiae DCO5 2 fAFSH @448 7HA] = Flo] &l =t

28]

%10 2 [E51 Scan (2188122327 min. 57 Szans) Frage135.0Y STANDARD CHd Submea

B | 100

200 300 400 00 _600 70O ROO 300 1490 1100 1200 1300 1400
Counts (%) va Maissslharge (ms

<I#> HPLC ¥ LC/MSE &3 Atxd A3 g

HPLCS} LC/MSE o] &3t W. hellenica DCO6E o] &35to] A3E HE A} &4 o)
C-KYS Al stgon, A3k 88 Aitsle] 2 A3 C-K 61.73%% A% 2L
8 & £ AU

M

] ¥+ Paenibacillus ginsenggiterrae DCY89S ©]8€-3F Q1A minor AFEZWY 2] A4
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Ha] #FE 16S rRNA gene sequencings E3te] AlEE7F4 YA= AdAs9 0
7 e 9o Wb ok BY o5 Paenibacillus cellulosilyticus  2F 98.2% 2473
19 w52 #gHgon, B A7l = strain DCYS9E gHsto] 7|&] o+
=]

i

FOA 54 vm PAE ATE B FR ATOR 5% sdud Sy

o
N

Paenibacillus catalpas D757 (HQ637320)
Paenibacillus lupini RLAHULT (KF769449)
Pagnibaciilus glhvcanifvticus DS-1T (AB042938)
Paenibacillus xinjiongensis B338T (AY830868)
Paenibacillus castaneae Ch-327 (EU099594)
Pasnibacillus endophyticus PECAEMT (KC447384)
Paenibacillus algorifonticola X12397 (G(383922)
Paentbacillus harenae BI19T (AY830867)
Paenibacillus alkaliterrac KSL-134T (AY960748)
Pagnibacillus agarexedens DSM 13277 (AT345020)
Pasnibacillus guercus 1-257 (TX409872)
Paenibacillus thailandenss 33-4AT (AB265205)
Paenibacillus granivorans A30T (AF237682)
Paenibacillus agaridevoras DSM 13357 (AT345023)
Pagnibacillus nanensis M302-3T (AB265206)
ol Paenibacillus pinesoli NB3T (KC415173)

el DCY89T (KF215789)
Pagnibaciilus cellulosilyticis PALXILOST (DQ407282)
Paenibacillus kobensis DSM 102487 (AB073363)
Pagnibacillus xylaniclastious TW1T (F1332373)
Paenibacillus curdlanobiticus YKOT (AEDDO1000021)
Pasnibacillus mendelifC2T (AF537343)
Pagnibacillus phyllosphacrasPALXIL04T (AY508818)
Paenibacillus marimon THE22T (FR865169)
Pagnibaciilus tarimensis SA-T-67 (EF125184)
Pasnibacillus pinitumi $23T (GQ423057)
Paenibacillus wooponersis WPCB018T (EUS32687T)
Paentbacillus pasadenensis SAFN-007T (AY167820)
——————Paenibacillus dendritiformis CIP 1059677 (AY359885)
Pagnibacillus chitensis TCM 99057 (AB073194)
Bacillus methylotraphicus CBMB205T (EU194897)

<19™E> ®8 w5 Paenibacillus ginsenggiterrae DCY892] A A 4

28 strain DCY8ITS] DNA G+C content: 52.5 mol %= =2l Flom, o]=
7129 Raud #53 FARSE HYo ol Ao® THY AFYS A & 4
ATt

<™> 58 ¢ Paenibacillus ginsenggiterrae DCY892] GC contents 4
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strain DCY89T ¥} 77k FAddA el = #5752 DNA-DNA relatedness 243} P,
cellulosilyticus KACC 14175T; P. kobensis KACC 152737T; P. xylaniclasticus

KCTC 13719T; and P. curdlanolyticus, KCTC 3759T 7} 242} 22.7 = 3.4, 17.8
£ 1.2, 31.3 £ 3.2, and 37.4 * 1.0 g5 depd 2S &l & 5 otk FA3H
B Al wek 70% vinke] s A vhe S UEkde] ¥ e 9 7Tt

Mze FUL A T 5 Aok

<> w8 ¥ Paenibacillus ginsenggiterrae DCY899 54 #H4
Characteristics 1 2 3 5
Hydrolysis of:
Arginine - + + +
Urea - + - +
Gelatin + - + + Fatty acid | 2 3 4 5
e a‘cmqry; Saturated fatty acid
ekl w & G 131 071 ND ND 066
ﬁ—Glucosxd?se e i - - Cia 1.52 1.01 0.66 0.63 1.07
ﬁ—Gyala‘cro'mdase & " - & Cisa 7.95 8.88 1.47 11.09 838
Assimilation of: & ND 038 ND (.48 024
Ll N - N - Ciso ND 0.37 4.21 1.46 0.45
:_-:ize;?el-glucose : : I : Capa ND ND 211 ND 0.14
Tt 4 _ iy = Branched-chain fatty acid (iso)
T 4 4 iy - i80-Cy1 ND ND 0.7 ND 0.13
faconitaci - - ol _ 180-Cy 4 2.89 2.71 1.25 0.72 3.6
Suberic acid w w _ _ 180-Cy59 9.41 6.21 14.01 1.53 7.24
Bl et _ N - . i80-Cygg 16.41 2537 048 23.64 17.44
Gt actinks w _ W - i50-Cy7.9 343 481 5.36 1.67 3.95
I.actic acid = B & B i80-Cig. ND 0.28 ND 037 0.15
oA lansine = _ P . is0-Cyg ND ND 3.29 ND ND
Potassium 5-ketogluconate w w w w Branched-chsln fally Wit (i)
et o N i _ anteiso-Cy 4 ND ND ND 1.36 ND
b-Mannitol e = o = anteiso-C a4 ND 1.13 ND ND 0.16
- Ficnge - - 5 W anteiso-C sy 45.68 37.65 51.46 3576 49.17
b-Sorhitol - - b W anteiso-Cyq. 7.09 9.79 9.12 19.51 5.02
Valeric acid _ _ W W anteiso-Cyg ND ND 2.53 ND ND
Trisodivin citiaie W _ 2 W Summed feature 4* 1.4 ND ND ND 0.19
L Histidine SE _ 2k + Summed feature 5° 0.6 ND ND ND 0.52
Potassium 2-ketogluconate - - + -
3-Hydroxybutyric acid - - w -
4-Hydroxybenzoic acid + w w -
L-Proline - w w
&0 7]1E 52 Bu¥ type stain #5792 A3ty EA AHS S 7=
Tk AHEA S HETEIA L, o] F g o Rl & ATt Ve KalEA o
M2 #F79s H22 Basgiy




Ebl 1h Zh 3h 6h 12h 24k 3

<Z19¥> Paenibacillus ginsenggiterrae DCY892] A& A wr-$ TLC A3

e

o o
ao® i

ig
Hit

<I1¥> HPLC ¥ LC/MSE %3t Alxd A3 gl

_l U

HPLCS} LC/MSE o| &3t Paenibacillus ginsenggiterrae DCY89L o]&3lo] Hse
HF A EZo] RdAYS A stglow, H3 &S AAbste] 2 Ax C-K
82.11%= A% BS & & F U
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zt.

A

stain GS514+ & AFEHY AYPAFE Fsto] Alxrd A3k dAo] Hojds &
vl 9tk B HdFE=  Microbacterium genus©l| £dtE B FFEEHO FAHA

s

H]

gﬁ

/\L%

.

Ity
o,

o
(e} =
b

ol
of frlo
Ol

M. esteraromaticum GS514 w5+ Major ginsenoside?l Rbl1S 7}¢

Rg3= A7

T

i

Ze=

Y o+ M. esteraromaticum GS514%5 o] &

M. esteraromaticum DSM 86097 (Y17231)¢ 99.1%
Aoz Folyglon,

3} ol Ak

T - a

minor AFEWU 2] AA

U] 8}

oo M.

M. foliorum DSM 129667 (AJ249780)
46 M. phyllosphaerae DSM 13468 (AJ277840)
M. aerolatum DSM 142177 (AJ309929)

M. natoriense JCM 126117 (AY566291)
M. keratanolyticumFO 13309" (AB004717)
M. oleivorans DSM 160917 (AJ698725)
M. hydrocarbonoxydans DSM 16089" (AJ698726)
M. aurum IFO 152047 (D21340)
‘M. schieiferilFO 150757 (AB004723)
M. lacticum DSM 20427T (X77441)
M. koreense JS53-2T (AY962574)
51 M. terregens IFO 129617 (AB004721)
M. saperdae DSM 20169" (Y17236)
M. luteolum DSM 201437 (Y17235)
M. maritypicum DSM 125127 (AJ853910)
57 M. liquefaciens DSM 206387 (X77444)
82 M. oxydans DSM20578" (Y17227)
M. resistens DMMZ 17107 (Y14699)
M. testaceum DSM 201667 (X77445)
M. paraoxydans DSM 150197 (AJ491806)
55 M. arabinogalactanolyticum DSM 86117 (Y17228)
. arabi

. 0 143447 (AB004715)
Li—_Mssteramma[/cum DSM 86097 (Y17231)
Strain GS514
M. aurantiacumFO 152347 (AB004726)
M. kitamiense JCM 10270T (AB013907)
M. chocolatumFO 3758 (AB004725)
M. thalassium IFO 160607 (AB004713)
M. dextranolyticum DSM 86077 (Y17230)
‘M. laevaniformans DSM 201407 (Y17234)
M. ketosireducens IFO 145487 (AB004724)
M. terrae IFO 153007 (AB004720)
M. trichotecenolyticum IFO 150777 (AB004722)
M. flavescens DSM 206437 (Y17232)
M. hominis IFO 15708 (AB004727)
M. xylanilyticum DSM 16914T (AJ853908)

99
43

M, YIM 701307 (AY376165)
M. barkeriDSM 201457 (X77446)

M. MG S-192637 (AF263563)
M. ulmi XILO2T (AY062021)

‘M. paludicola DSM 16915T (AJ853909)

M. arborescens IFO 37507 (AB007421)

M. imperiale IFO 126107 (AB007414)

100

Agreia bicolorata VKM Ac-1804T (AF159363)

helvola 1AM 14726T (XT7440)

flavigena DSM20109T (X83799)

<I9> M. esteraromaticum GS5149] 344 4

ars EHlee

i

al
Ao sl Hrh

o

R4

ol

i

=

7V

esteraromaticum GSH14=E
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Ebl

webA, M. esteraromaticum GS514 452 F—glucosidase A=
Rb; 2. ZHE ginsenoside RgzZ 9]

B 5

-

5

i
.

2 4 6 B8
Time (hrs)

Time (hrs}

g 82

& PHS Ansad st

C
Rgs =
N
- Rd
Y

2 & & 10
Time (hrs}
4 ginsenoside

o] &3te] minor AFEUS UFORE
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vl B8] #+F Lactobacillus panaxibrevis DCY65E o] €3t Q14 minor AFEZ U] A
(1) Lactobacillus panaxibrevis DCY65E ©]-83F 214 minor AFEWU 2] A

16S rRNA sequence= NCBIo|A] BLASTE o] &35l 5239 #3592 AEAS
viwst A3 Lactobacillus brevis ¥ 7V =2 4% /dS WERTE.  Lactobacillus
genus ol &8 U= BE speciesE9 type strain & 16S rRNA gene 97| E&
ZAFsFeY] Bioedit program® Clustal X programs ©]£3}o] alignment 332 MEGAS3
program . 2 phylogenetic treed 18 ¥ % o]& F strain DCY65 d59 7H7he-
FABAE 2Eal = speciesEs AHE3to] thA] phylogenetic tree®s Z/J 33t
strain DCY65 T Lactobacillus brevist+% 97% 74538 el o]
Lactobacillus panaxibrevis DCY6592.2 ‘&4 3} ¢}

L parale=firi

L.buchnen
L sunta

L otakiensis

L kefin

L parabuchnen

L kisonensis
Lrepi

L diolvorans
L.parsfarraginis

Lfarrsginis

L. hifgardii

L.senign's

100 [ L.paraplantz nam

[ L.planizrum
A Lm alefe mentans
52
——————————— Llamchicus

4
52 | 1 g [ Lodor=ttofi
L —L Lsimilis
1 Lparscollinoides
—EEZL L .coffinoides
Lspichen
Lnamurensis
Lacidifarinse
Lz ymae
L paucivorans
22 Lbrews
L psnaxibrevis
as 73 : 2
25

L korsensis
L senm aizukei

Lhzmmesu

—_—
oo

M

<I1™> B8 #5 Lactobacillus panaxibrevis DCY652] 51 ¥4
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strain DCY89T ¥} 77k FAddA el = #5752 DNA-DNA relatedness 23} L.
brevis 14687T; L. parabrevis AM158249T; L. koreensis EJ904277T; and L.

senmaizukel AB297927T; L. hammesii AJ632219T 7} Z}Z} 26.1 £ 2.4, 28.8 &=
2.1, 309 * 6.1, 27.6 * 4.3 and 21.3 * 3.3 < Ul RS & T 5 At
T8 5 Aol wet 70% vk el BF vE 2 dEhde] & 2l

= O ZolOo 3B 5 2~ O
TT7F A2 Fde &9 & A
ig w
Fatty acid 1 2 3 4 5 6
L.
1 { £ Saturated
% : Cusio 16 15 u 19 12 12
" Ciso 144 134 6.1 10.8 47 33
Unsatur ated
Ci5106¢c tr tr tr 15 30 28
Cisiw5c 261 15 r 1.0 tr tr
Ci17.1 wbe tr tr tr tr 14 12
Cimwic tr tr tr tr 1.2 tr
Branched
is0-Ciso 241 236 312 257 247 314
is0-Cis0 3-OH 51 438 89 54 83 73
i50-C15:G 22 17 12 21 52 35
anteiso-Cis:p 30 26 13 17 15 1.6
iso-Cigo tr tr 12 tr tr tr
i50-C1503-OH tr tr tr tr 10 tr
iso-Cizp tr tr 15 tr tr tr
is0-Ci7¢ 3-OH 52 55 103 43 82 6.2
iso-Ci7 w08 20 26 6.5 2.0 tr 23
Hydroxy
Ci503-0OH = - - 118 1.7 13
Cig03-OH 54 54 25 6.9 54 38
Summed feature 3% 19.9 227 121 22.9 146 4.0
ST )= = . . : o] E
<> #8 #F Lactobacillus panaxibrevis DCY652] 574 774
(A) (B)
120
cH o - 100
Fh:| = ———— =
- = 80
Fa — =
2 60
Rd - o
S 10
=
-
- 1
Bby
0
§ 4 5 6 7 §& 9 1 4 3 & 7 3 9 10
prH pH

<Z1¥> Lactobacillus panaxibrevis DCY65 2] AE# % Hk-$ TLC A}
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3z S Qs B7] $3Fe] major ginsenosideE 7|2 ZE
& Ade AW, 7 A3 Redl A¢ 5olF wbES HERA ekgkoH,
PPD type?l ginsenoside Rb19 ¢ gypenoside XVIIE A A ginsenoside F2&
FE At C-K29 AL = sk Aol &RlH3Itt. HPLCE ©] &3t
Lactobacillsu panaxibrevis DCY65+& ©]&3sto] Agd HFE i =4o] C-KY=

A splon, A3 &S AAtste] ¥ A3 C-K 82,10%% A% & A & F
R3A.
o000 |
] Rb,
— Rd XVII
160,000 ! /
Q000 | |
0 0o -. - P S R— - . A
0000
mn 000 200 2000 0o nm
00004
] B
00004
- o K
um:o.r-} Rb, Rd XVII / /
| LS
mod || |
r | 1
o I';_ i | ~
:nu:-.'.I
me 000 2000 000 000 00
20000 | ¢
4 000 c-K
50000
|
£ 000
o (e g
#0000
T 200 4000 am 0w

<I1¥> HPLC % LC/MSE E3t At¥xd Ay} gl
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(2) Lactobacillus panaxibrevis DCY652] C—K AAF H A vlg 74 g4

B OEE A0 olgay] sl @39 A W 27 W BE 20L A3
n7} e,

Lactobacillus panaxibrevis DCY65 5% colony& 3.4’8}01 MRS brothell A 24 A
7k uferst el S LB, NB, TSB, MRS 1% (v/v) & A+3 & 190 rpm, 37CXx

N

el W] AR AGGASE ODE0EE FAAe 22 ATE A
o
(A) (B)
5 2%
BALES ——MES
2 mT:5E 2
e 154 "R = 15
2 g
0.5 0.5
& 5 10 12 234 48 o 2 4 & 8 10 12 24 4%
Culrure Time (hrs) Culture Time (hrs)

<aE> WA w25 HE A =21 S

Lactobacillus panaxibrevis DCY65 59 &%= MRS>TSB>LB>NB 02 Lo}
EFstth. MRS broth$t TSBelA 9] A& vk 4A 744 FAFERAA T 1 o] &2
MRS brothol A o] &= 71 wE S g1e 4= Ql3lth. MRS wiA| oA 2] %
SXE& ¥ B A3}, Lactobacillus panaxibrevis 5+ 4~6A1ZF Alolo] A &7}
7hg wER R o] o] Tk e Geld o+ AT

?'(FDE

o

Lactobacillus panaxibrevis DCY65 2] AAe] vlx+= %9

Lactobacillus panaxibrevis 75+ MRS brotholl HEslo] vl =S 727 25T, 3
0C, 37T, 45C= 24 AZF wFste] 0.Deootks ST 1 A3} Lactobacillus

H
é_

2 29 oS wWol| WS} Lactobacillus panaxibrevis
C

O

panaxibrevis 52 A
FFE 37T 71 B AZEEE BT 30T, 25T G557 =dAY
A5CeA & AetA ks A AT F AT




KE> 2% ZA wE Lactobacillus panaxibrevis® A%+

Temperature (C) 25 30 37 45
0.Dgoo 1.579 1.616 1.713 0.195

®@ Lactobacillus panaxibrevis DCY65 w52 Ao mx&= pHe I3

MRS brothE HCI 3} NaOHE o¢]&3}9 pHE X483 & Lactobacillus panaxibrevis DCY65

TTE 244130 wjFstlth(Table 10). w5+ pH5.001A4 & A2bA] ko w pHE.5 ~ 8.0% %
el & Aol flo] B 2 st e @S 313tk MRS broth AA¢ pH7} 6.7°]7]
mtel ofefe] Aol pHE s o AH & whkell AREsAT

<¥> pH Z7A9 W& Lactobacillus panaxibrevis DCY652] A%

pH 5.0 Dol 6.0 6.5 7.0 7.5 8.0
0O.Deoo 0.390 1.276 1.708 1.894 1.914 1.941 1.973

® TLC ¥4 93 ginsenoside patternZA}

HES A]7be] wWE ginsenoside Rbi9 HES A YERASITE WES 24A17HEH
ginsenoside Rbi;< gypenoside XVIIZ A3 ¥7] A]2slsiar WS 48A17Fe= gypenoside
XVII, ginsenoside Rd, F.& HA&FH oM wk-$ 724 7o+ ginsenoside Rbo] ZHF F3 5 of

compound K 2 3= A& #&S £ A

K o
C-
Fh: = —
E;
B 4
Re: e
Rd
Rd XV M
Rb;

S 24 48 72
(hrs)

<I#™> Lactobacillus panaxibrevis DCY65¢°] 23t AFE L] A3t
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@ AtED A% Ao vA = 29 9T

ginsenoside Rb; 9] H&F i F T 2EE 47 98 % ¥R (25T, 30T, 37T, 5
0T, 60TC) 48 AIZF vk A|A 1 AHE EASAT. Lactobacillus panaxibrevis DCY653 Rb;
o] wWhee ™o HTF o] 2wl g3ks A Wkttt TLCEAOA  Lactobacillus

iy
s

panaxibrevis DCY65 #9 AW A AL 30TCoA 7FF "oy, 25T 37TColAH9
=LA = aagAo]l g438 Aoty e AS #AF T 5 AUtk
(A) (B)

= 120

Rh: = — = 10

F - e é\. 80

B4 :j §

2 4
Rby -

Temperatire(*C) Temperamre(*C)

<Z1¥> Lactobacillus panaxibrevis DCY652] AU g Ao njx= &59 o

= HgARES HPLCE Foto] A™Eds 38 43 TLCEZA I AR 4%
= UERITE = 248 248 30ToA 7HE =& A4S 1 3
Hl LA SA9F 37Cole XX aidido] 343 Aste = A #F & + 3l
Atk ol Candida peltata 3¢ F—glucosidase?] HZAREGLZE7}F 5
Bothast, 1996), Rhizopus japonicas +#2 S —glucosidase & #HZ
(Kim et al, 1989), Paecilomyces thermophila 2] 4 —glucosidase®
5C(Yang et al, 2008) & 7|&9 Ris3 < F 32 &
Lactbacillus brevis LH8 39 #F—glucosidase?] 2 &%= 30Cg= Kol A+
sttt

1o
1Y)
2

rfo

kit

rlr

G a4gge] vAE pHE I

Lactobacillus panaxibrevis DCY65 752 AFEW A3 Ao ot pHO S FAst A
TLCelA  pH5.0~10.0¢14 %<& #F4& Yy I & pH6.0~8.00] 7M=&
ginsenoside Rb;2] As&AIS vpebiglem pH4.0¥ pH10.0914+= &E4AFAlo] F20] Aetd

A& BAF 5 AT pHY WS A HPLCR AREA S 29 v]5e Fao] Yeps,

<19¥E> Lactobacillus panaxibrevis DCY652] AFEY d3 &AJo) mx]= pHO <&
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(A) (B)

120
oK 100
Rh.| == — e —— o 05
= 80
F-| - - =
B 60
Rd - g
= 10
2
Rb, 21
|J -
5 4 5 ] s 2 10 4 6 7 3 ] 10
pH pH

O| AL Paecilomyces thermophila®) & —glucosidase® #HZ pHE 6.2 (Yang et al, 2008),
Rhizopus japonicussr#l2] F—glucosidase® #HZ& pHE 4.8~5.0 (Kim et al, 1989),
Leuconostoc brevis LHF# 2 £ —glucosidase? #Z pH¥ 6.0~12.0 (Quan et al, 2008),

Candida peltata ¥#2 S —glucosidase? # 2% pH+= 5.0 (Saha and Bothast, 1996), 5 7]&
o] HiE fAFSEL T

THAOE HS u, ¥ AT "HoAM= AkEd A Fgo] e xR FE ¥

< AdHo R dgstr] feke] A et w5E A 40}04 7} g
Hlwsto] & Aap AFOo R o] &Iy ¥ FANE T Lactobacillus brevis®t At
NEdE Ad ATt FAEQl Lactobacillus panaxibrevis DCY65 371 - 3}A] of A
BAOo R a3 C-Ke| A4 d3&o] /Mg £ Fow gl 877t S
Aow FAEATh Y&l stain GS514 752 A 7o 4#F glucosidase 2]

enzyme pathway e} TS 81S 71AS sHel89l 1, E0]F 07 ginsenoside Rg3E

A g
deow ARE 4 lgol el B ul o)F o galol 48 APEUS tEow WA

5
shE aAEA] S8Rt ST

AZU M
. C-K Al 72.88%
L. rossiase DCOS RgZ Al c3.90%
W hellenica DCO6 C-K Ao 62.73%
P ginsenggiterrae DCY89 C-K 44 77.11%
L. panaxibrevis DCY65 C-K .M 82.10% [AE, SIEEE| M AAIEZ L] Al
M. esteraromaticum G5514 Rg3 44 69.11% |SEEAT
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=
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30 12
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9l
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e re i rum

™

JR 2 HE] A}E

O

1
= A =

gypenoside V+=

oo o o o

o]

ol

Q1A AFEZE 2] A3k

protopanaxdiolZ]

=919 x4l major

(Gynostemma pentaphyllum) = B3} (Cucurbitaceae) ol 438}
Z A1 (Blumert and Liu, 1999),
AGHE o R o] gd sttt Zelol=
S wElste] o] gypenosidedtil WY
009 F2] Atxdo] & ¥ ZAo=x Hiusi vt =2

o 25E AAT (L ol 21
el Ay ARl

AFEZY (PPD) = ©

2 deA Sl

|=]
Hro

PPD

sr8 o] 9)om
AZIZ A=7HA

ch g
ol Fz Az

=4

E 7HA AL

of

= =
ST

R1

R2

ginsenoside Rbl
gypenoside V

glu(2—1)glu
glu(@2—1)glu

glu(6—1)glu
glu(6—1)rha

2]9] gypenoside V&=

=

=z
ST

glucose—glucose 2

TZE 7R 1L

=

) A7k

3k
1=

Tz

o
Ae AS

,VLJ/

ghighed” >

ginsenoside Rb13¥} H]

g 7HHaL

Ginsenoside Rd

glo] Ageold o] @ ¥

et 4= glt}. welbAq gypenoside VoA rhamnoseE 7}
Q14F9] ginsenoside Rd W thekstk 4k AFXEU O 72 9] H3lo] 71538}

\ e
>4
[
AL
e
gluo

Ginsenoside Rg3 Ginsenoside Rh2

JW,

,\| glu-o_.
N
/>/\/ ~J L 1/— \ :L s i
glu-glud A ‘ -
Gypenoside V — 9% Ginsenoside F2 / 'f
\ oH N rha-glu _, &>
\{)‘j‘ ] Li/w‘f' / Ginsenoside C-K
AL - ~
oS NP
Gypenoside X R

Gypenoside XIV

W3S wf C—200] A3 FHolz
7} gypensoide V©] glucose—rhamnose?! #lo| Wkslo] ginsenoside RblY

=] o)
Sla=y

e

7

et

1o

A 2 5t

PN
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o

Rhz| %

|| Ginsenoside Rg3

F2
Rg3

Rd
L
GyY -

Rb1 ‘W‘
—~

> | Gypenoside V

s C 1 2 3 4

<I¥> =29 gypenoside V& ginsenoside Rg3Z2] # 3}

E Ao A o]£3t Gypenoside VO 3%+ A3} ginsenoside Rg37F AAAEE &l & &

ARt

A

B

*
| |
<I%> =929 gypenoside V¢ ginsenoside Rg3Z2] 3%+

HPLCE o]g3t Az EAS %8 Gypenoside V7} ginsenoside Rd, ginsenoside
Rg3o &2 Zsty AbEo] kg Fol &% t). Strain GS514 #F=2ZHH ¥ a4

=
=
o m
o
il
1_4
)
N
N
R
10,
0,
>
>
|
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<E> BC—NMR spectrum of ginsenoside Rg3

C 20(R)-Rg3 20(S)-Rg3  Sample C 20(R)-Rg3 20(S)-Rg3  Sample
1 39.2 39.2 39.3 22 433 36.0 36.0
2 26.7 26.8 26.9 23 22.7 23.1 23.2
3 89.0 89.0 89.0 24 126.1 126.4 126.3
4 39.8 39.8 39.8 25 130.8 130.8 130.7
5 56.4 56.5 56.5 26 259 259 25.9
6 185 185 186 27 17.7 17.1 17.2
7 35.2 35.3 35.3 28 28.2 28.2 272
8 40.0 40.1 40.1 29 16.6 16.7 16.8
9 50.4 50.5 50.5 30 17.4 17.8 17.8
3-O-inn
10 37.0 37.0 37.0 er—(l}lc— 105.2 105.2 105.1
11 322 32.1 32.2 2 835 835 83.6
12 709 71.0 71.1 3 78.0 78.0 78.0
13 49.3 487 487 4 71.8 71.8 71.7
14 51.9 51.8 51.8 5 78.1 783 783
15 315 314 315 6 62.9 62.9 62.9
16 26.8 26.9 o0 OuerT 061 106.1 106.1
Glu-1
17 50.7 54.9 54.9 2 772 772 772
13 15.9 159 16.0 3 784 784 78.4
19 16.4 16.4 165 4 71.7 71.7 71.7
20 73.0 73.0 73.0 5 783 782 782
21 22.8 28.2 28.3 6 62.8 62.8 62.8

<1¥> NMRE o] &3t

gypenoside V2| ginsenoside Rg3 #3t 259 % 574
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own PPT
= T [
lnd 1 Rhl Fl Z’“ o
Rhl (
Y amiAAs N o
Rgl o Rs1 n,.”._"’:'* o~ }- ..,\/\/\/
= A HO= w‘/‘\q
Re' . AA—~ A~
WYY Ow
T T
Bk 6a,12b-dihydroxydammar-3-one-
s @ a s S F1 20(5)-0- B -D-glucopyranoside (=3-0x0-F1)
PPT Type screening
<71¥> Lactobacillus panaxibrevis DCY65°) ¢t 25+ AFXEd o] A4

<Z1¥> Lactobacillus panaxibrevis DCY65° 23+ Alqf AFEY
3—oxo—CK2] 'H NMR spectrum
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File: Kinvd
INOVA-300

Relax. delay 1.000 sec
Mixing 0.080 sec

Acq. time 0.128 sec
Vidih | 6402.6 he
20 width 2a147.3 Hz
32 r ns.

200 s
OBSERVE  H1, 4001531053 MHz |
DATA PROCESSING

T size 4095 x
Total time 2

F2
(ppm)

2.0 oo ° =

220 200 180 160 140 120 100 80 60 a0 20
F1 (ppm)

<Z1¥> Lactobacillus panaxibrevis DCY65°) 213t Al9F AFEU
3—oxo—CK<¢ HMBC NMR spectrum

<1™> Lactobacillus panaxibrevis DCY659 &3t Alqf AFEY
3—0ox0—PPD¢ 'H NMR spectrum

— 4:7 —




-l
=1
o
L

1.6
00 %0

<Z1¥> Lactobacillus panaxibrevis DCY65° 2]t Al4f A}
3—oxo—PPD¢ HMBC NMR spectrum

<Z1¥> Lactobacillus panaxibrevis DCY65° 23t Alqf AU Q]

7‘§ A
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v}, Lactobacillus panaxibrevis DCY65 Al AFZ U] &3S 93k
st 574 M

(1) 714E4] WA APl = g

Gd A ARl E Rb13 Fl& f7] #18l], o Abxddt 5595 ARgskglth. Crude
GinsenosideZ%-¥  Silica gel column chromatography (CHCls/MeOH= 13:1~9:1
v/v)E Fdl AA skola, FEHEE Rof TLCE #lslth(Fig. 6). Fl1& #37]
&l 2= (Fraction No.A. 19~19) %k o} 749t =383 1, Rb1(B) &3t o] ¢} -
WS AR f= F QdSlHh

ad A L ET TR B B

. 3 A
15 19 F1
~18 ~29 5

B .....,'

- ; e - _ . o .
1 2 3 4 5 B 8 § 10 1 2 13 M 15 16 17 18 RBIC RgL Rgl~ Re~ 2 Rbi~ 5152 53
Rd Rbi Ra

1 2 3 4 56 7 89 10 1112 13 14 15 16 17 18 19 20 212223242526 27 28 29

<a9> 71AEZ o7 AFES ginsenoside?] #

(2) ZAAeAtol= W3k 1 WS Enzymed HA &4 34 72

zb dFE AAfA A sk s wiekst & Hy SRl dgstel MRS brothel
1% HE3Fa 24A)7F 52F 30T shaking incubatorollA 160 rpm& X2 vjF A
IUe a4E A7 FYste] JAAmAel =9 whgste], A4S €1gk A3 Fig.7.3
2ol Alxzuaie 4ol & s I F AAFHH. T3 AlZd 540 AR
=5 H FA4S ZQIsk A3} 25~30 °C #HA,48holA 71 HZAEAH R
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F1
Rhi® "
oA
S1 2 CE =
o

F1 F1C 12h 24h 36h 48h 60h

F1 F1C 25°C 30°C37°C

A B C
<1¥> TLCE %3 ginsenoside F12] g5kl
A: The optimum temperature (25C,30C,377C)
B: The optimum time (12h,24h,36h,48h,60h)
C: Test of the Endo—enzyme and ex—enzyme

(3) TLCE %3 Wastal
Lactobacillus panaxibrevis DCY65 52 MIZU @49 PPTALL XA Aol =

Rgl,Re,F1, Rhl 3’/]’ PPD;“oégl ;‘(—]-/“ﬂlr_/\}-O]E Rbl, F2, RhZ‘ﬁ%/\]ﬁE} -7 @-ﬂ]— TLC
Aol Al F13 C—K $lelA 7123 b2 spotd &1 & o).

gwm - E “ﬁ“
F1 ‘ Rh2
— - — 2
Rhi. 1 RhT Bl
F2
.=
Rgl W Rgl
Rd
—_——" -
LU
(S S ! : :
e = e
s c 2 o3 b ——d
PPT Type screening PPD Type's =

A B

1%, TLCE &3t ginsenoside PPD AlY Aty PPT AlE AFxd W3k g9l
A:' S, S1, S2 @ saponin standards

Before reaction as control: C1, Re; C2, Rgl; C3, F1; C4, Rhl

After reaction: 1, Re; 2, Rgl; 3, F1; 4, Rhl
B: S, S1, S2 : saponin standards

Before reaction as control: C1, Rb1; C2,F2; C3, Rh2
After reaction: 1, Rbl; 2, F2; 3, Rh2

gk
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(4) ¥z =4 F2 2W FA
* 3—oxo0—F1, 3—oxo—CK &g

Lactobacillus panaxibrevis DCY65T#5Z Platee] ¢4 wjekste] MRS brothol] 7
iste] 7S 71 & A F A4S ATt buffer 6.8°] <l ¥ Sonicatione
2o T AxY a45 vk AExEW 245 93, 77 F13 F2E8 500mgs Wb
A7l % Silica gel column chromatography (CHCl3/MeOH = 13:1~9:1 v/v) & %3
of Astalar, TLCE =<l O}oﬂ‘jr

14 3AE @ % 2eE AEUS 98 AAS7195] Dision HP-20% ©|8, ¥
Holt we A 24 BANAY. 193 AEACE 00mes A% 92 4+ A
.

R

123 4 5 6 78 9 10 1112 13 14 15 1617 F15H19N2122232425-2627

11 34 56C TE 2101131314 C 15 1 17 18 120N 2 C 232425267728 93031 31 C

<1¥> F13 F2 vr-$E49] &y
A : Reacted F1 and separated unknown compound

B : Reacted F2 and separated unknown compound
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g F1

Unknown
compound
A:F1

B: afterreaction, unknown compound

19> Flo 24X ¥ AAE nAEZA°] HPLC #4

llx:bhli

Unknown

= . compound
- |/

"t 1 1 1 H ]
A:CK

B: after reaction, unknown compound

19> CKOZHE AAdE vxE22] HPLC ¥4
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(5) NMR= o|&3 +x 54

HEA o7 unknown compounds F 7}A AL AHIE =AHS s YEA]

pyridine—ds° ¥<AF NMRZ 4] 33t

B AN AY  Lactobacillus panaxibrevis DCY65'#F2] AXZU GAE AL35lo]
3—ox0—F1(Fig. —A)¥ 3-oxo—-CK[Fig.-B)E 77} 95 F AAL FF2& ol ¢
2ot (Fig. 22). W% 2 & Q& W3 HEZE Pathway o2 thA] geld] 2ottt (Fig).
1A 3EHoR C-39M i 3 2A7F ol2HMA AL o -C=0717F 4

AE RS £ Yt Oxgen—bearingS 7FA A HH co Fko] 78.5004 218 %E2
#oz 7l H=d oAl vix &4F7V|7F AEs HdueE AV 2 F Atk

\OHQH ﬁ:—\\/qy/
(4
/A\'/ \l/:

OJ\)//L\/

OH

12B-hydroxydammar-3-one
-20(8)-0-p-D-glucopyranoside

6a,12b-dihydroxydammar-3-one-
20(8)-0- B -D-glucopyranoside

A B

<I¥> NMR 7% 485 5% 724 &
A: 6a,12b—dihydroxydammar—3—one—20(S)-0— B —D-—glucopyranoside (3—oxo—F1)
B: 128 B —hydroxydammar—3—one—20(S) —0— 8 B —D—glucopyranoside (3—oxo—CK)
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MO oD | HORES
Mo NN L)
WA AN T —
-i.}-'..-";j-m_r"w -Ghl m/;t:( o 4
. 12p-hydroxydammar-3-one
F2 CK -20(5)-0-p-D-glucopyranoside  (=3-oxo-CK)

6a,12b-dihydroxydammar-3-one-
F1 20(S)-0- B -D-glucopyranoside (=3-oxo-F1)

<1¥> Lactobacillus panaxibrevis DCY65%0] 218t ginsenoside F1 2 F2¢] ¥ 3k
A B =

1 A3 6a,12b—dihydroxydammar—3—one—20(S)—0O— B8 —D-—glucopyranoside
¥} 128 —hydroxydammar—3—one—20(S) —O— B —D—glucopyranoside 94& #H%4
o7 AT
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<E> BBC—NMR spectrum.

6a,12b—dihydroxydammar—3—one—20(S)—0O— B —D-—glucopyranoside

. Material . Material
Carbon  site 3-ox0-F1 Carbon site 3-ox0-F1
aglycone moiety sugar moiety
C-1 39.3 20-O-inner-Glc
C-2 33.3 c-1 98.2
C-3 218.5 c-2’ 75.1
C-4 47.7 Cc-3 79.3
C-5 59.1 C-4 71.8
C-6 66.8 C-5 78.2
Cc-7 47.4 C-6 63
C-8 41.4
C-9 49.8
C-10 39.3
C-11 30.8
C-12 70.9
C-13 49.1
C-14 51.4
C-15 30.7
C-16 26.5
C-17 51.6
C-18 17.3
C-19 17.7
C-20 83.3
Cc-21 22.3
C-22 36
C-23 23.15
C-24 125.9
C-25 131
C-26 25.6
Cc-27 17.8
C-28 31.9
C-29 16.3
C-30 17.8
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Kimva_0719_tac
Files BONE/VARCL/VARE YT /an0ta/HPCL/LEDY /DTher /K IV _2n]

Pulse Sequence: s2pul

F8H10/KAmYI_07E0_13g. Fid

| )| J H
| UL
[ LoD L
- e s
200 180 160 140 120 100 a0 B0 a0 ppm
_ _ o] 13~_
<1¥> 3—ox0—F19 ""C—NMR spectrum
:osr 3 £y %33
\
l
1 I
5.5 5.0 as 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
1.85 1.08 3.23 5.47 3.37 3.433,713.33

<1¥9> 3—o0x0-F1¢ 'H-NMR

spectrum
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KiaY)_0710_dept

File: home/uninr L/ vnnrsys/data/WPEL/LeR0Y/OTher /K mY3_10430900 /K fmvd_0710_dept. fid

Pulee Sequence: DEPT

CH3 carbans

€HE carbons

£H carbons

all protonated carbons

MY e " |

180 160 140 120 100

<1¥> 3—-o0x0—F19 Two methyl proton carbon spectrum

K imYa_e71a_in
File: homafunmri/ynarsys/aata/NPCL/LEeDY/Other /K imvd_20130918/K18Y._8710_nmbe_dz. 110
Pulse Sequence: gUABE

Salvent: pyridine

Temp. 35.8 € / 308.1 K

operator i womrl

File: Kin¥d 0709_habe_32

THOVA=300  TAg ] lEnt=HRR"

Relax. delay §.000 sec
0 sec

Total time 2 hr, L

0 min, 3% sec

F2
. (ppm)
= 1.0 2]
et -
; B e
—_ 1.5 ® "% = 2
- s emw
<o ° - L a1
2.0 4 @ P —
? L - -
2.8 .
§ =
| 3.0
3.5
4.0
3 ° »
4.5 "o
5.0
5.5 °
. .
6.0
6.5
220 200 180 160 140 120 100 80 60 an 20

F1 (ppm)

<I1%> 3—-oxo—F19 gHMBC spectrum
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Eimvd_0719_hsnc
File

Fulse Sequence: gHSOC
Solvent: pyridine
Temp. 35.0 C/ 308.1 K
Operator: wnmrl

Fhle: Kimvd_0719_hsge
IHOVA-dBE  FAgi1Ant-NMRY

Rilan, delay 1000 sec
Acg, time 0.199 gec
width WA0Z.6 Wz

ements
DBSERVE WL, 4001531053 MAz
UECOUPLE C13, 100.E261247 MMz

on during acquisition
off_during dela

GARP=1 mouylated

DATA PROCESSIHG

Gauss apodization 0.092 see
F1i DATA PROCESSING

Gauss apodization 0007 sec
FT size 4085 x 2048

Total time L hr, 26 mim, % sec

home/unme L vnmrays /data HPCL/LeeDY /OEhEr /K ImYd_20130919/Kimyd_0719_hene . f 1

— 1 i 1 il Il A, .
=3
. =
L . =
“ TS -0 -
o
R 0 .
=gy
a9
° 8
(]
H
120 110 100 90 80 70 60 50 a0 an 20
F1 (ppm)

<1¥> 3—oxo—F1 ¢ gHSQC spectrum
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<Z> BC—NMR spectrum

12 8 —hydroxydammar—3—one—20(S) —0O— 8 —D—glucopyranoside

. Material . Material
Carbon  site 3-ox0-CK Carbon site 3-ox0-CK
aglycone moiety sugar moiety

C-1 39.7 20-O-inner-Glc

C-2 34.3 c-1 98.2
C-3 216.4 c-2’ 75.1
C-4 47.3 C-3 79.3
C-5 55.2 C-4 71.6
C-6 19.8 C-5 78.3
Cc-7 34.3 C-6 62.8
C-8 39.8

C-9 49.6

C-10 36.8

C-11 31.2

C-12 69.9

C-13 49.4

C-14 51.3

C-15 30.7

C-16 26.5

C-17 51.4

C-18 15.6

C-19 15.9

C-20 83.2

C-21 22.3

C-22 36.1

C-23 23.1

C-24 125.9

C-25 130.9

C-26 25.8

C-27 17.7

C-28 26.7

C-29 21.2

C-30 17.2
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Kia¥a_u719_1ac

Tile: homesunmel funmedys /data/HPCL/LeeBY /Othor /K Imvd_£00 38310 /K imvd_0719_138. 1o

Pulse Sequence: s2pul

38,289

216

<18> 3-0x0-CK9 "C—NMR spectrum

FEAAMTANPGL/LREOY /OThEr /K INTJ_20L 30010 /K1MYI_0730=10.T1d

o8 3

5.8 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm

Lize 109 [T 2.0 2.35 11.45 4.38.28
1,85 .08 3.23 5.7 3.3 ERT RN

<19> 3—0x0—CK¢ 'H-NMR spectrum

_60_




KABYI_0710_dEpt

File: homesvamrl/vnmrsys/data/MPELY/LEeOY/0ther /K ImYd_T003@900/Kimvd_o719_dept. fid

Pulse Sequences OEPT

€H3 carnons

€HZ carbont

o A PRTTTRPRR

CH carbons

all protonated carbons l |

Il
iy i A " ot J " | AP0 0 g I [ LL | H | l;:‘“\“

180 180 140 120 100 an E0 a0 20 ppm

<71¥> 3—ox0—CK®2 Two methyl proton carbon spectrum

K IBYI_0TUE_LH
FA101 Noma/viRE L/viar£ye/aate/NPCL/LEEDN /Other /6 iRV 201309 18/E 18Y_8710_habc_0z.fid
Pulse Sequence: gUMBC

SOlventi pyr lding

Tenp. 35.0 C / 308.4 K

Operator i vomel

File: Kinvd 07L9_hebe_ i3
TNOVA-400  FAgTiEnt=NAR"

Relax. delay 1,000 cec
see

OBSERVE W1, 4001531053 Wiz
BATA PROCESSING

Sine hell 0.06a sec

F1 DATA PROCESSING

Sine bell 0.008 sec

FT cize 3006 x L63ad

Total time 3 hr, L0 min, 35 sec 4 i Ll i

2.0 oo ° =

220 200 180 160 1an 120 100 an G0 an 20
F1 (ppm)

<1¥> 3—ox0o—CK®9 gHMBC spectrum
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KiaYJ_6719_hsac

File: home,

Fulse Sequence: gHSOC
Solvent: pyridine
enp. 35,0 € / 308.1 K

operator: vomrl

Eile: Kimyd_o

INOVA-A0D

_nc
A1 1NN

Relan. delay 1.000 sec

Acq. iime 0.18% sec

widtn  RA0Z.G

20 Width 17105.0 M

16 repetitio

Z x 128 Increments

OBSERVE WL, 4D0.1531053 M
0.62E1Z47 Ny

FT Size 400§ % 2048
Total time 1 hr, 26 mim, % sec

mrL/onmrnys /data/MPCL/Lee DY /Other /K 1Y _20130819 /K 1mvd_07L

. .
2.0

i 2.5

oo

120 110 100 a0 80 70 60
(ppm)

<1¥> 3—ox0—CK2 gHSQC spectrum

z0
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34,

O %z

-

okl
1%

71428 g3k Minor AFEY ok AAF A A &

2 oA 38% A AAsel #F AR Wk 2L §AsI o9 WEE
2 sRistel ASIA GBS 8] 98] 712 ATE 59 s

2 BAG= AFAA o837 A FF AL o]&S o|&F ¥F MFY

AtED AE

fE [

Qi ALEY Q@ Byo] ot FREVE BY FU4E 2=

oz HAFE % olokEe] 8% & U 2AF UFF 7] 9ol
_]

ol
o
2
=
i
o
i
1)
o

249 ARANA w1 Fch

¥ Lactobacillus panaxibrevis DCY652] 7% C—K2 AA # o}
= sk s8] A # vl o] BPIS®E dho] At Ab
FAAE W=Fstal o]F Foto] AMEUS ggoR AAksh: systemS
skolth el X Lactobacillus panaxibrevis DCY652] DNAS FE3tal ALE
© TAAE dAdete 29S8 sl

ke

ue

S

o C°
it
(]

il

O%':,

| m—

- -
St T

i
sty

=S o iy

O3 BMIPTC 5,000 X g for 30 min at4° C

A
IRty
Wiy

=R g

24,000 X g for 30 min at4° C

Reaction with | >
Major ginsenosides
I |

Purigied protein

N7
< ]l Column buffer
= =
Cell pellet

TLC, HPLC,
i LC/MS/MS
| analysis

<IE> Lactobacillus panaxibrevis DCY652] AFEY thgF AAF system &3
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o

At AP S Y O A4 system EHH

<ATHEH>

38 -HSDZ w93t & FHA 8L genomic DNAZFE polymerase chain
reaction (PCR) with Pfu DNA polymerase 5382 %3} insert DNAE il o=
Ndel 9} EcoRVE o]g&3te] At ' pMAL—c5X vectorel ligation 3oy ©|& E.coli
of AMzx3 STk Escherichia coli BL21 (DE3)el AZX%E¥  recombinant
pMAL—-HSDLb12 LB—ampicillin brothE ©]&3}e] 37 ° C3lollA OD600 0.57F =
o 7}x] QlfHle]d ¥ F protein expressiond FE&7] 93kl 0.3 mM
isopropyl— B8 —D—thiogalactopyranoside (IPTG)E % ¢ induction AF#HT. r F714
o7 28 ° CollA 12A1%F viekst & AAE2 (5,000 x g for 20 min at 4 ° O & &
3ty cellE FA3F O™ o] cell2 20 mM sodium phosphate buffer (pH 7.4, 1
mM EDTA and 1 mM NaCD)& o]&3te] 29 A o & HFH O & 20 mM sodium
phosphate buffer (pH 7.4)°l ] ulatrasonication 3t cell& I3 A|A proteins
£ ANA Fgstgrt. MBP—tagged fusion proteine amylose resin column (New
Englang BioLabs, UK) < ©o]&3slo] AA 3R ©ol= 12 % SDS—PAGEE &3t &
M A

250
150
100

—— G&J 71.1 kDa

M 1 2 3
<I¥> 2249S o] &t Al Akxd A a4 9 dF e
M, molecular mass marker; 1, uninduced crude extract; 2, crude extract of induced
recombinant BL21 (DE3) cells carrying pMAL—HSDLb1; 3, pMAL—-HSDLb1 after

purification with the MBP—bind agarose resin.
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w8 ¥ recombinant HSDLbl &A4° 5A4& &<lst7] flste] Enzymed 545 7
A3ttt metal ionsel] tjgt b

Fe3+, Cu2+ and Zn2+ &
K+ o 9 siM% Asls g 5 9l

aa S ¥s STPIAFE

5 ]
—.?l'ﬂ 2 A3 B enzymes 10 mM Co2+,

b= Zlo® gl Hglow Nat,
A& FAsdtk. NH4+ and Mg2+9 4
= Ao® YEEt

e g %‘-_li:‘_\-'n-('-ii

C123 456789108

<1¥> metal ions¥} chemical reagentsol] &3+ &4 A H3I}
C, Control; 1, no metal ions and chemical agent; 2, CoCl2; 3, MgCl2; 4, FeCl3; 5,
NaCl; 6, CuS0O4; 7, NH4Cl; 8, KCI; 9, CaCl2; 10, ZnS0O4.

-— - .1-_:-}.;0-{‘46. = -
- P — :- -= : — — CK
C 20 30 37 30 60 C2 4 68 1012
H
Temperature p

<2¥> 259 pHe 23 a484 W3}

a4e] HA X9} pH 2702 919 287 o] 20-30 ° CE YEwten 30 ° C
oY EAANE @A gAde]l YEA de AS g & 4 Y. HSDLbl
transformed ginsenoside CK & 3—-ox0—CKZ #<¢lst 25 pH WH oA AE A7)
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= 7S g 3 £ qgler, pH 6.0 3 8.0 AtojoA 71 Hoju Ast FAS 1A
© AE A T Stk wEkA 2 a4l H4 &4 271 10 mM Mg2+, pH
6.0—8.0 and 30 ° C &= A3}y &L}
i CK
1 a J
) |
% . ;—"\_ |
_: 3-ox0-CK
: B
| CK
-1 1 (M
J W S it - 5
A2 as S dAg AA E A}, ginsenoside CK & 3—oxo—CK

%10 2

-

x10 2

0.8

0.6
0.4

0.2

AReH, o= LC/MSE &3 AT &

-ES| Scan (22,366-22 681 min, 42 Scans) Frag=135.0V D.d Subtract
6676
98975.3

2793
53457.5

5134
118336

ok L _lLl ol I\

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Counts (%) vs. Mass-te-Charge (m/z)
b

-ES| Scan (20.090-20.436 min, 46 Scans) Frag=135.0¥ D.d Subtract

100 200 300 400 500 600 700 800 500 1000 1100 1200 1300 1400
Counts (%) vs. Mass-to-Charge (m/z)

SRR
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Rg2 A A o=k A4 system &9

GH3Z W3 2 F21x 82 genomic DNAZHE| polymerase chain reaction
(PCR) with Pfu DNA polymerase 533 §3t% insert DNAS €1l o]& Ndel 9}
EcoRVE o]&3ste] Aot © pMAL-c5X vectordl ligation sto] o] & E.colidll A%
St Yy Escherichia coli BL21 (DE3)°] A%%%¥ recombinant pMAL—HSDLbl2
LB—ampicillin broth® ©]&3s}o 37 ° C3sFellA OD600 0.57F & uf 7b#] <Ql5fuol A
3 S protein expressione FE37] Y3 0.3 mM isopropyl— A
—D—thiogalactopyranoside (IPTG)E %] induction A|H T r F7F4 22 28 ° Cof
A 12417 weFst & A48 (5,000 x g for 20 min at 4 © O & F3t celle
AstR o o] cell2 20 mM sodium phosphate buffer (pH 7.4, 1 mM EDTA and
1 mM NaChE o]&3ste] 29 AlFd 3t & HFHS=Z 20 mM sodium phosphate
buffer (pH 7.4)°l =9 ulatrasonication 3}y cellE 4] A|#A proteine £&F AlA
839t MBP—tagged fusion protein= amylose resin column (New Englang

BioLabs, UK)& ©]&3to] GA| sl o]i= 12 % SDS—PAGEE &sto] g<lstqlnt.

82.5kda (GH3) + 42.5kda(MBP)

Table . Purification of Recombinant GH3 expressed in E. coli BL21(DE3)

total specific

purification . activity i purification .
protein activity yield{%)
step {irig) (U/mg) U/mg) (told)
crude extract 86.1 1579.2 18.34 10 100
pMAL binding column 8.3 1330.6 160.31 8.9 14.28

a One unit of enzyme acitivity was defined as the amount of enzyme which released 1uMol
p-nitrophenol per minute,

lane 1, crude extract of uninduced BL21 (DE3) cells carrying pMAL—GH3
lane 2, crude extract of induced recombinant BL21 (DE3) cells showing
pMAL—-GH3 lane 3, purified GH3 protein eluted from the second amylose

column.
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substance relative activity(%6)

Control 100

NaCl 85.8
MgS0, 42.5
CaCOs 58.5

KCl 774
MnSOy 12.3
FeSO. 0.9

a One unit of enzyme acitivity was defined as the amount
of enzyme which releasedlulol p-nitrophenol per minute.

20

<>

gk

relative activity(%b)

120

100

80

40 1

20

[*]
™

o T —

NaCl Mg504 CaCO3 ECL Mn304  FeS04

=20
=30
=r=137
=——rd0
a ]
4 A8 24 @4

20 /A Al Ak 20-30 7 ColM WA =& /bAdE Hol AE
J

ATt wEpA B g4l H24 23S 30 ° C, pH 7.0= AAste] &8st




Rg2 ™= —

Re

0.Glc-Rha O-Gle-Rha

Re Rg2
S C 1h 4h 6h 12h 24h

CK
RhZZ —
b-D-Glucopyranosyl-(1,6)-b-D-Glucopyranosyl

Gle-Gle-0 o
< Glc-0 &
Rgl d
g oH20 b
.
A :
. T — :
Gle-Gle-O £ Sle-Gle-0 <

Rb2
RoL - RBy Rd

S C 1h 4h 8~ 1Zh

SOTACH IR i

it

oj-&% Atxd el e

Hl

(2) M. esteraromaticum GS5142] A}¥d o=k AAF system =

@ bgpls ZEYE &9 Rg3 WY &9 gz Al

bgpl® W3 2 f4dx FEL genomic DNAZHE] polymerase chain reaction
(PCR) with Pfu DNA polymerase TdE& F3to] insert DNAE €1 ol&
pMAL—c5X vectore] ligation 3ol ©lE E.colell AE3 Sty Escherichia coli
BL21 (DE3)°l] #A=%Z3%r¥ recombinant pMAL—-HSDLbl LB—ampicillin broths
o]-&ste] 37 ° CslellAl OD600 0.57F = wf 74A <AFuo]d st % protein

expressions %537 ¢35t 0.3 mM isopropyl— 8 —D—thiogalactopyranoside
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(IPTGE 9ol induction AIZTh r F7FA 02 28 ° CollA 12A1%F wiekst & A&
21 (5,000 x g for 20 min at 4 ° O) & &3t cell& FA3FA 2™ o] cell 20 mM
sodium phosphate buffer (pH 7.4, 1 mM EDTA and 1 mM NaCl)& o]&3lo] 2%
Az 3k & HEFEAHOE 20 mM sodium phosphate buffer (pH 7.4)¢ 9]
ulatrasonication 3] cell& 33 AlAH  proteing &F AlA LS
MBP—-tagged fusion proteine amylose resin column (New Englang BioLabs,
UK) & o] g3te] AAl a9 ol 12 % SDS—-PAGEE %Eslo] 2Hlstelrt.

kD
170

101 87.5kDa

75

50 i

29

<IE> F2YS o] €3k Rg3 A 49 oz 2y

lane 1, uninduced BL21 (DE3) cells carrying pMAL—-Bgpl;

lane 2, induced recombinant BL21 (DE3) cells showing pMAL—-Bgpl expression at ~
130 kDa;

lane 3, amylose affinity purified pMAL—Bgpl (~130 kDa);

lane) 4, factor Xa digested fusion protein showing Bgpl (~87.5 kDa) and MBP (~42.5
kDa);

lane 5, purified Bgpl protein (~87.5 kDa) eluted from the second amylose column.

el @ 5 9glth pHO B9 7.0

&

4 2
FEoA TS qel @ vk B ELS HH 2O pH 70, 40 ° C olFE 4HF
ek
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120

. 120
S100 | b
= \ -
g | ~g N\, £ 100 .
2 80 \ = :___-1 =
s \ \ z 80} i \
Z 60 | \ ) - s
z \ A =
£ -\ 260} |
= 40 \ 5 I-::"I '-\‘
= 40 i &
20 | -
L A
- 20
0 " . - . v S
10 20 30 40 50 60 70 80 b A ) . , . .
Temperature ('C) 2 3 4 s 6 7 8 9 10

<I1¥> Rg3 #g 549 HA Ask =71 @A
A, enzyme activity. Maximum activity observed at 40° C was taken as 100%.

4, stability. Enzyme activity was assayed under standard conditions (pH 7.0, 20° C)
after incubation at 40° C for 4 h at different temperatures.

a b
. c-K
oK Rh2 | -
i ]
Rg3 | H—Rg3 (1) Rg3 (1)
Rd
Sl
Y |
Rbl| e
S 01 2 4 6 S 0 1 4
(h) {min)

£5}9] 7}7F Rb13} RAZ W A7 2 A7, 2% Rg3Z A4sE Ao
shol 9k ol tiRRe) Eavl F2E AH C-K2 A4 71z Ans 9

T 5 Qe vish], AA Re3 44 WA A

A

= 1 o i
Ae]e A9 isomerdd #HE HHLeS Zul &xuk B AF §249 A9 Rg3()E A
gHow Aatstr] wite] a&4o] =& How /N

_71_




= s B

"1 |Rbl

-1 | @)

Yoy &

T G | P S—

= 2 y ) B 2 % & e
VTR oy

=1 Rbl 1.2
. (b) Re3 (1)
- 10
. Zo0s |
% ; p - £
——r Re3 (1) 504
[ b
? (© Z 04
/(b—l’—_ﬂ-/—/\——/*
- 0.3
e : Z ; X : : 0.0
e o) Re3 (1) 1] 0.8 1 15 2 4 6
(d Time (h)

o 3 8§ 8 & 8l

I %

x10 3 |+*ESI SIM (29.433-29.612 min, 54 scans) Frag=200.0V S11_CPSIM 001.d Subtract
1 809.0
3 4 3368
2.5
24
1.5+
14
0.5
775 780 785 790 795 800 805 810 815 820 825 830 835 840 845
Counts vs. Mass-to-Charge (m/z)
%10 5 |*ESI SIM (29.548-29.728 min, 54 scans) Frag=150.0V $12_CPSIM 001.d Subtract
8l 647.0
7] b 824321
6
5
44
3
2
1
620 625 630 635 640 645 650 655 660 665 670 675
Counts vs. Mass-to-Charge (m/z)

<I1%> HPLC ¥ LC/MSE &% 3 =42 &<l

=4S A AA & 4y gmsenomde RblZ Rg3® 73
om o= LC/MSE £33 AASS Eaf JAZA 24

KeN
& A2 Rbl Imgs |83t °F 0.5mgol Rg3& A sk
& | 2

o, AR e £ AN 90% ol4ke] Holt e &S Yrhjit AL
A 5 ogdglone AgHow f4ekA HE T+ Qe How e
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CK Rh2 (2)
Rh2

- Re3(D)

Rg3 - |

Rd | &%

S Rbl bgpl Re bgpl Rd bgpl F2 bgpl
18> 7)A 289w g4 A3 b 3o

’

Hio] F22 /AR o83 A% %ﬂ@gifm%%%@l%eﬁ%éﬁ4§fF%3
2

@ bgpl &42 PPT AYG AtEd A3t el

Rg3& Ak A7]=dl 9ol 523t a35 M4l bgpl A4S &3] 14 PPT
A'Y major AFXEH Q] ginsenoside Re®} Rgle Ag g5 &l Kz AT, o
A APy FAd WHORE 49 ginsenoside® ZHZF WHE A|AHSIoH 1 ARE

4 5ol gk,

=t Ee
o
=] a J1Re
w00
%
)
«
»
o
= weTh =
e
i
100 b
» 1
0
«
g
“Re
-
i B S——
3 * =
10 2 |+ESI SIM (30.244-30.437 min, 58 scans) Frag=200.0V S3_CPSIM 001.d Subtract
4 809.0
35{C 393
: Rg2(1)
25
2
15
1
05
ol
775 780 785 790 795 800 805 810 815 820 825 830 835 840 845
Counts vs. Mass-to-Charge (m/z)

<I¥> bgpl? ginsenoside Red Rg2=2] A3k
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s s 8 8 8}

5 s 0 2
x10 4 | *ESI SIM (30.183-30.342 min, 48 scans) Frag=200.0V S4_CPSIM 001.d Subtract

663.0
ile 1o Rh1(2)

635 640 645 650 655 660 665 670 675 680 685 690
Counts vs. Mass-to-Charge (m/z)

<Z1¥> bgpl? ginsenoside Rgl? Rhl1Z2] A%t

v}

Ald A3 Red A9 Rg2= A3 95 &l & 4 gl%leH, Rgld A9 Rhlez A
g He= e FAE F ok o= Red Rgle C-20°] A3 olX glucosed &
9l= pathway® PPDA L] Rblﬂ} Rde] C—-2091%2 glucoseZ

#allAA Rg32 AEA7IE 23k BAT Jdelata & 5 o], ¥ &At C-20 4
A gg Wolmeli] glolM FATS A i F sk

Re, Rg2 (mg/ml)

O-Gile-Rhba

Rg2

Rel, Rhi (mg/ml)
°

0

AF A9 2 aaxv =
7heket &8 AXA 90% o149 Hojdk AF &S Yehis AL F & 5 Q)
Rom Rgld Rhloz A% ok 80% ATES Hol APdAoR F&aA &
& Qs Aow g
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ael e A

pot

€% C-K

o

3

o

bgp3= =24

bgp3® WHW3I E fHdx FELS genomic DNAZHE] polymerase chain reaction
(PCR) with Pfu DNA polymerase TdE& F3to] insert DNAE €1 o|&
pMAL-c5X vectorel ligation 3sto] ©|E E.colidl ANZE StSYt Escherichia coli
BL21 (DE3)°l| #A=%Z3%¥ recombinant pMAL—-HSDLbl LB—ampicillin broths
olg-stol 37 7 CsfelA OD600 0.57F = o 7} <ljfwo]ld ¥ F, protein
expressions 537 ¢35k 0.3 mM isopropyl— 8 —D—thiogalactopyranoside
(IPTG)E 49l induction ARG r F7FH 02 28 ° CollAl 12A13F vjFe & dAE
2] (5,000 x g for 20 min at 4 ° C) & &3t celle FA3A M o] cell 20 mM
sodium phosphate buffer (pH 7.4, 1 mM EDTA and 1 mM NaClE o]&3s}e] 2
A st &= HEAOT 20 mM sodium phosphate buffer (pH 7.4)¢] =0
ulatrasonication 3F%] cell& 3] AlA  proteing &F AlA  FETh
MBP—tagged fusion protein< amylose resin column (New Englang BiolLabs,

UK & ol gatel 441 s o]t 12 % SDS-PAGEE Este] shalstaict.

kD
101 | 80 kDa

75

<I¥E> 2295 o83 C-K A8 aio] o= 24

lane 1, uninduced BL21 (DE3) cells carrying pMAL—Bgp3;

lane 2, induced recombinant BL21 (DE3) cells showing pMAL—-Bgpl expression at ~
130 kDa;

lane 3, amylose affinity purified pMAL—Bgpl (~130 kDa);

lane) 4, factor Xa digested fusion protein showing Bgpl (~87.5 kDa) and MBP (~42.5
kDa);

lane 5, purified Bgpl protein (~87.5 kDa) eluted from the second amylose column.
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120 120
5 100 } s a8 A - 100 3 A
= T o X = /
£ g | .'" :A Zn ! \ r{r b
% / A\ £ 80 \.\ y A
f \ ' / N
S 60 / 2% B\ E 60 N/
= = = oo
= £ \ Z D \
Z | [/ ‘-\& E 40 N
74 i = A e
20 | i/ ~a 20 B, A
£ A i
0 . 0
2 3 4 5 6 7 8 9 10 10 20 30 40 S0 60 70 80
pH Temperature (T)

<I19> C-K sk a49 HA A =31 &4

A, enzyme activity. Maximum activity observed at 40° C was taken as 100%.
4, stability. Enzyme activity was assayed under standard conditions (pH 7.0, 20° C)

after incubation at 40° C for 4 h at different temperatures.

A3 grdte 2 e @ 5 Ak pHO FF 7.0
FA oA "o = Zlo] HHelvlo] Bl i kA

of, ¥ a4° #4 x71& pH 6.5,
o

o1 o
ftlo
2 B
k)
N
Ay
|o
il
fa
[-'0
ol
pav
i)
o

37 ° C olstz AdA s} . 20 Z NaCl 2 KCl¥ 2 iono] #
7HEd A9 Bo Hold a48AHS A= AS #el 8 4 31%lew NaCl 10mM 3
B

s &Ik v} a4 A4S Ho st A717] fst
ol

<3> Metal jon°l @& 54 S4 %
Metal ion or reagent (10 mM) Relative  activity (%)

NaCl, 111

KCl 110

CaCOs 117
MnSOy 100

FeSO,, 100
MgSO, 106

SDS 4
Control 100
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metabolite 2
c-K
Rh2 | |
F2
Rg3 metabolite 1
Rd | |
Rbi| | |

S Rbl 5 15 30 60
(min)

ato] 247 Rb13} ®bg AJA 2 A3}, AlRrel] weba 2744 shghEol
s

7)
< A7 o)lFo= B C-KE #9yHE E47 diygon o=

+ES| SIM:2 (20.259-20.652 min, 30 scans) Frag=200.0V S20_CPSIM 001.d Subtract
a 971.0
910

930 940 950 960 970 980 990 1000 1010
Counts vs. Mass-to-Charge (m/z)

+ESI SIM:2 (29.599-29.816 min, 17 scans) Frag=250.0V S22_CPSIM 001.d Subtract

b 647.0
23161

620 625 630 635 640 645 650 655 660 665 670 675
Counts vs. Mass-to-Charge (m/z)

<719> bgp3el 23 C-K A4 &<l
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s &

|

- Rd 1.00

s
= i,

5 080

0.60

B8 8
: %’I
Rb1LRd.e Kimg/ml)

40

s 8 8 & 8 &

e - E % 0.00
- ' cK, 0 5 15 30 48 60

d ‘ Time (min)

<I#E> bgp3 714 FHE a4 g I g

Add3 1 mg ml-1 RblE o]&ste] whg & A3 o 152 F 0.33 mg ml—-1 Rd
2} 0.139 mg ml—1 compound K=& 3 A|F S 3 0.126 mg ml—-1 Rd
¢} 0.320 mg ml—1 compound K2 g0l &l girt. HFA 0% Rbl I Rd:
T w27 ¢85 H9oer 0.460 mg ml—1 compound K 7} @4 H+= AS &l &
AATH =, Bgp3i 1 mg ml—1¢ Rb1S 0.460 mg ml—-1 & A% A4 5 glo
A 7Nt ® & &R AAsidle wWl 95% oo dsES A= A
—KA el Slo] v Hold maglo] gl =l

-

s

(1o

AS
2= 9]
T
v
©

fr ¥

O

]
=

(@)
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EEECEIE

Ginsenoside Rg2 % C—-K9] thzF A4k 2 AR vlw A

2 AFoA MEE #5 W 84AE F39 Rd, Rg2, Rg3, Rhl, C-K ¥ A2 A}>

Fow A% A F Y= FLE AT &
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e
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C-K9 Ago] 7bsa
otk H2ol of
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st
il
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B e gl Wzt skl

<E> AYaie A a4l vuE T3 AAA A
A2 Enzyme § Enzyme A2 2 Rb1 48 H|E2
= = (100mg/500ml) =
Pectinex (novozyme) 500ml (10,000U) C-K 19mg w25,000
Viscozyme (novozyme) 500mli (10,000U) F2 20mg w25,000
bgpl 50ml {10,000W) Ra3 45mg W5,000
bgp3 50ml (10,000U) C-K41lmg W5,000

710 C-K9 F2& AAdsttay 2 437 Pectinex® viscozymes ©]83Fo] Q14H9)
minor AFZUS Y S wjol 2 AFE Fate] Aakst G445 o] &3Fe] minor AFE
ds A SRS W vluwE 938}, ginsenoside Rbl 100mgs 500mlel] =92 %

=
= :
Enzymes 22 Agleigle wl, 845 = HAF 249 3 20 nE&S st Bt

71 A3 pectinex® ©|&3dte] Rbls A3 A4 A
C-KE& AT 4 Ao viscozymes ©]&313S
E2

AT olm o] enzyme ARETOl whE H]E2 ©

$ °F 100mg S =ZFH 19mg9
= 20mgel F2&5 A4 A4

_/‘I:
50009 o7 A Hrh B

A o}
AT R ZEAE 0|83 A Z7 Re3 45mgH C—-K 41mge BA & F 99, N&
a4 d] 2d) oA EEAS YehlE e EE G40 4E 1/10 FEoE Ay
o7 Y & 3o AHE &4 97 95,0008 F£FOE J|E O] 1/562 E9E
e g & v AYFoEE o fF8EA 883 5 s AR U HAATh
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(D 71 v+ 34 Bgple 283 Rg3 4 Rhl A3l 55| A4t

 ATollM= 7B 9 bgpl E4E ©l&sle] Rg3E o ® BAketal |9 7eAds skl
A Stk B AR TR E2S 3AEIAS) QA Bl b BEAoY )5 B
A% PARAOR ol 2AR FANME ol gale] HES el Sk

Ck
Rhy F
Ehy
. E2
Rg2 =
Res —> - Rgs Rl  Ra
Fd ——=
Rd Re
Ebj—r=
Eb;
C 3 5 7 81 52 83
<I¥> 4k 553 bgpl#e] W& E3 AlEU L] A%

.

TLCE Fato] gRlst Ayz 7|9 34k 559 &4 3H3E ginsenoside Rg39] o] 3

o 9Jalo] F78ke gl & = glglon PPT AlPe] Rh1e] o] 713k ok 5= Qgith o]

oA RIS @ S bgpl EAE AYFS W A Akt Zow, T4 5

Fgtw|ojz] PPD AlGe] AlEdo] Rg32 W= al Rgl¥} 22 PPT AlQe] AlEde] 7§ Rh1C

2 A HG] viEo R ddEoizith, # AHelA= bgpl #He] BES-S Bl HE H 59

AREIS] AAARL profiles wAekaAl a13lom, o]F o] W =4 7 ¥ ofe} w5 U
©

2200 gaHAel A3l S zhe=x] Folsloin)

g
o

o
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Rgl Re Rf Rh1 Re2 Rb1 Rc Rb2 Rd Rg3
Control  1.74705 2.28515 1.2631 1.02002 1.74953 10.58 3.28623 2.78608 1.04376 4.77556

FerRGE 0 0 1.05549 2.39311 3.52969 3.27193 2.18775 0.76212 0.10649 7.85383
. Rat Converted B R
a COI‘IthI " Rzl b 5oy
B rf
“ Rd A%
3% & W Rh1
3%
B RbhZ
e s H Rg2

B%

ofol

A FF A bgpl o WEES T AREL ] 24

19>

Ayt TLCE] ¥} o] EASR= major ARZWIO] #4231l minor AREHS] S71ehs <

. S w9 tiuE A8k Rb19 °‘E°1 A8-2 Falo] FAsH Eoleslon, wi
3] o] 71 im] 2w o1 17}6‘—"4 gl & 5 2olr Heo] Rg29 Rhle] & 53 7
H] 3uf o]t =718k geldt vl B §47) minor AFEY AJAde] QlolA] FE3EE o7tE T

e AT 3USinh
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_“l
A
o

30
)

R
0 o

ki

_81_




(1) Lactobacillus panaxibrevis DCY655 &83F C—K 73} 5= Ak

J B3}t Lactobacillus panaxibrevis DCY65 @ 52 F5=o|A wHolyk AL
S 7 C-KE A g = Qe Z1S Rl wehA, o] o]g3}o] Qi) &5

Si=r) SHels] Slete] kA EARsEAS A7kl AR o] dojit

PN
__'__ - T
waA Stk B4k BE 5% £8NE Bie 75t FFH S AT 5 A

al7] fleto] T4 w5 5% FEHe vk A% HUkete] AT 1 AlA A E1E )

- . -
CK - Ginsenoside C-K

Rh2 e ﬁ‘ =
F2

Rd . .
. a5

Rb1
»
&

N Lactobacillus panaxibrevis DCY653} 2] W22 %3+ AL¥X U9 3l

-
C: & &5, 11 34 595% 78, 20 34 59 5% + wdl

o
NE Aelle w7t dge] Ak X
afo] AREdE A3 A 5 Sl ] mAvE S8 AR Elel] e Alserh
Rb1# 32 major AREWO] F28] 7k 23l ¥ 21e
Stk HPLCE sl C-K9} F29] &
gl slom, C-K9 A4 71&9]
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=
SHEAM HEHA 3 Zlell nlgke] 2.4mgo] F4E e ER




AN
2

> AWk AH(RG) ¥ Lactobacillus panaxibrevis DCY65 2

A S A

RG (& ) FRG (£& )
Rg1 0.72 + 0.01 0.1 =+ 0.01
Re 1.18 £ 0.01 0.21 £ 0.01
Rh1 0.3 £ 0.02 0.66 £ 0.02
Rb1 3.57 £ 0.01 0.82 + 0.01
Rc 2.96 + 0.01 0.56 + 0.01
Rb2 1.6 = 0.01 0.11 £ 0.01
Rd 1.27 + 0.01 0.9 9+ 0.01
Rg2 0.11 £ 0.02 0.54 £ 0.02
Rg3 0.64 + 0.01 1.24 + 0.01
F2 0.31 £ 0.0 1.44 + 0.0
Rf 0.63 + 0.01 0.37 + 0.01
C-K ND 2.4 =+ 0.01
(2) Lactobacillus panaxibrevis DCY65 ©] &3t C—K 43} wa T4 558 A A%

Az =9

(A7 %)

Lactobacillus panaxibrevis DCY65%5 ©]&3%}o] compound K7} 57%

LEFAAE AAE AlZ

b F% 1 g5 ¢ St 22X wE HA Uy FE

(h) A7 =4 g5 /YA EE]/Trap Filter 5 119

(th 5% =1 g5 @ A7 E o HA9 w5 21 g9
() B3 =271 g5 0 B/ AFe 2k wE By s
(vh A AL - AFREHAL 55 A4 AE A

(b fE71s A%

(AD SR e] A 9 Tkl A

(oh) -l &3t AF FLAAY
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CcK ? Gins:;nosideC—K RG (%’E @) FRG (‘jEF§_ :—)
Rh2 ™= o Rg1 0.72 + 0.01 0.1 + 0.01
R, = = = Re| 1.18 + 0.01 0.21 + 0.01
-. RN 0.3 + 0.02 0.66 + 0.02
y ’ 4 Rb1 3.57 + 0.01 0.82 + 0.01
Rc| 2.96 + 0.01 0.56 + 0.01
” ' .4 Rb2| 1.6 + 0.01 0.11 £ 0.01
& Rd| 1.27 + 0.01 0.9 9+ 0.01
Rg2 | 0.11 + 0.02 0.54 + 0.02
Ro3| 0.64 + 0.01 124 + 0.01
F2 0.31 + 0.0 1.44 * 0.0
O Rf| 0.63 + 0.01 0.37 + 0.01
C—K ND 2.4 + 0.01

<Z1¥> Bioreactor system= ©|&3t AFEd A3 A

1A FA e} dAlste], 2a HZA 218 g3t or 7439+ Rbl¥ 22 major ARPE
o] 3] 7l B | A @ om, F2¢} C-K7} thgoz A == 2& gls)
A}t HPLCE E3te] C—K9F F29] s FEAsle]l ¥ Ay} F2+= 7] 0.3mgollA 1.2mgl =
S7FES 2Rl siglom, C-Ke AS 71e 34 s5dddA AEHA] sk Aol nlste]

2-4mgo] 3% 7}1’% QQ_Q T 9}9}1:]‘

= T X AP =24 B 3

=5 Al ZE 4 A ZF 6A1 %k 8A 7k 10A]%F
60~65T 50% 54% 60% 60%
70~75T 54% 60% 63% 63%
80~85T 57% 62% 65% 65%
90~95T 60% 63% 65% 65%

=
WEFNFERY A7 2 5ol 9ol o, QAR Trap fiter 5& FANS
A S BN AFEeks ols Axzdd A8 2 A% @A FETANN de
AFEEt Q= AEE FeAHA o o2 o] Lte] o= AAEA Tl AFLsts FE

= 14 w49 HEeE 100 W4, 22 8= micro filter® 100~150 micro —18
HEH 02 25 micro °8kE ARGShE oS FF Y
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271

slo] YA (0~5T,

53

A, FEE A IE A

(b

ol ek

)
k=

%

O
=)

N
A

Hr
o
R

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected

ess
€ess
€ess
ess
ess
[SNNY
[SINNY
ess
ess
€ss

—_ o = = e = o —

0.1 and
2.0 and
0.1 and
0.1 and
0.1 and
2.0 and
1.0 and
0.5 and
0.3 and

2.0 and
0.01 and less

Metalaxyl(ppm)
Aldrin&Dieldrin
Carbendazim(ppm)
Difenoconazole(ppm)
Cypermethrin(ppm)
Azoxystrobin(ppm)

BHC(ppm)
Quintozene(ppm)

DDT(ppm)
Endrin(ppm)

Pass

Not detected

Tolyfluanid(ppm)
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Tolclofos—methyl(ppm) 1.0 and less Not detected Pass
Iminoctadine(ppm) 0.5 and less Not detected Pass
Pyrimethanil(ppm) 1.0 and less Not detected Pass
Fenhexamid(ppm) 2.0 and less Not detected Pass
Cyazofamid(ppm) 1.0 and less Not detected Pass
Cyprodinil(ppm) 5.0 and less Not detected Pass
Kresoxim-methyl(ppm) 1.0 and less Not detected Pass
Diethofencarb(ppm) 2.0 and less Not detected Pass
Carbosulfan(ppm) 0.3 and less Not detected Pass
Trifloxystrobin(ppm) 0.2 and less Not detected Pass
Pencycuron(ppm) 0.7 and less Not detected Pass
Ethylenebis(dithocarbamate)
0.3 and less Not detected Pass
s(ppm)
Fludioxonil(ppm) 3.0 and less Not detected Pass
Cyfluthrin(ppm) 0.3 and less Not detected Pass
Chloothalonil(ppm) 0.1 and less Not detected Pass
Tefluthrin(ppm) 0.1 and less Not detected Pass
Fluquinconazole(ppm) 0.2 and less Not detected Pass
Cymoxyanil(ppm) 0.2 and less Not detected Pass
Tebupirimfos(ppm) 0.01 and less Not detected Pass
Flutolanil(ppm) 1.0 and less Not detected Pass
Thifluzamide(ppm) 2.0 and less Not detected Pass
Dimethomorth(ppm) 0.2 and less Not detected Pass
Cadusafos(ppm) 0.1 and less Not detected Pass
AEZAQOIDY APl wep FAoRRE REsel Ea LaFisiols
TE TR 2AR] AN 45 P, Mk (As), FERCD, 2 (He) 2
AFAE AT 1 A% 9 47 FRES TRTWEF AL JER oo
22 AEol HA &Sk
<E> RFNEFNY FFE YRR

Alg g A&7 A&l A3}
F(Pb) 1.0 mg/kg ©]3}t EAE
H] & (As) 1.0 mg/kg ©]3} 1=

7FEH(Cd) 1.0 mg/kg ©l3} el

T2 (Hg) 1.0 mg/kg °]3} el
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St AT 2 waHS Aol oju] Al Q71 =2 ginsenoside C-K& 7}
AE E3l A Bakstal ol 43 skt
7v AR SAAE AxE 1S formula 7R

39 MR WEe] oste] AW CKES neishy Qs WE T4 2 T4 222
SAF5Y, FASAFEES TYLSE ko o7 oprtelFA, 1A, dF, 7], @
7 T Al FEEI BY, Aol 2 47HA BlE S UM A7 AlA
ES Elgtt FRE dko] AL J)5A BR DE ST R -ZFS LSS
=
Table. Formula for health functional product of red ginseng with high

concentration of ginsenoside CK.

Component Content(mg/EA)
6 years Red ginseng extract 1,500
Red ginseng/Plum mature extract 1,280
Red ginseng Root extract 500
Agaricus extract 800
Ginger extract(solid 60%) 30
Jujube extract(solid 60%) 770
Astragali Radix extract(solid 60%) 450
Angelicae Gigantis Radix extract(solid 60%) 750
Taurine 300
Fiber 500
Vitamin Bl 0.7
Vitamin B2 0.8
Nicotinic acid amide 8
Vitamin B6
Guar gum 30
D-Maltitol 8,000
Acesulfame Potassium 13
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2 QFEAA AAFE a4 37T incubatorel E#EEA T7IA A
Eig

Eiay =244 film(3M, USA)S o] 83te] 37197t #5A3S 218}
Ak 2 A AFL 3UNEY] AP Sk g @ AN AR o WEeE gllon,
TS E 2R ool by Aol W3] A 7F 91tk (Table, Table ).

Table . Physiochemical stability of a prototype

36T incubation

Distribution Basis One month later = Two months later Three months later
Taste : O O ©
Fragrance : O O O
Color : O O ©
ol : 4.51 4.51 4.52

* (O 1 Excellent, A : Good, X : Imbalance.

Table . Microorganism analysis for expiry date setting of a prototype

36C incubation

One month later Two months later
later
Coliform Group negative negative negative negative
Standard plate
100 and less ND ND ND

count (cfu/ml)

*ND : Not detected.
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2. mAEe] ofgt it i =49 Vs A

(1) Lactobacillus panaxibrevis DCY65 % bgplE 83 C—K %3} 55¢

_lz
1o

{f
olr
fol
k)

@ A3 ik

MC3T3—-E1 A3(CRL—2953, American Type Culture Collection, Manassas, Virginia, USA)
= 25 viA] [growth medium, GM; @ —minimal essential medium (@ —MEM; LM 00853,
WelGENE, Daegu, Korea), 10% fetal bovine serum(FBS; S001—-01; WelGENE) 2} penicillin
/streptomycin 100 unit/ml, 100mg/ml (LS202-02, WelGENE)]ol|A] wjeFslgict. A #3l=
F5317] 93k, confluent ZEIZ vioFe A¥E F3+% 8| [differentiation medium, DM; «
—minimal  essential medium(e¢—MEM, LM  00801; WelGENE), 10% FBS,
penicillin/streptomycin 100 unit/ml, 100 mg/ml, ascorbic acid 50 mg/ml (Sigma Co, St
Louis, MO, USA), 10mM S —glycerophosphoric acid disodium salt (5mmol/L; Sigma Co)]ell
A ajeksislor, okl w3t aaE A el Aol g d 58] T4t sSlETs) sl
242} A eaivh

®
W
Mg
X
==
ol\
1
fifo
e
o
)
s

{f
N
m {
o,
]y
o2,

sl A% 4 5580 v E APl wE Z2AEe 4% 5= MTT colorimetric
assay & °ol&83sto] 43Itk well plateel]l 50,000 cell/cm 298] #5%= ZHste] w3t F
DMSO®l| &3lld 2+ A55 HEs% 0, 1, 10, 100ug/ml = sk 39 =<t wjdslaict
MTT AJ2k(3—(4,5—dimethylthiazol—2—yl) —2,5—diphenyl! tetrazolim bromide, M2128, Sigma
Co)& 7zt wellel 20 mL(5 mg/mL in PBS)¥ 713t 3 447 o wjefslgict. 1 A3 A=
=8739] formazan A= BalA717] f18te] MiAE AASL DMSOE 100 mL F7ksto] A
ol 20% F9F &&= F ELISA reader(Bio Rad iMark Microplate Reader; Bio—Rad,
Richmond, CA, USA)E o]g3to] 570 nmell] F4=5 43kt

g
sl A 4 s5Ee w5 d Aglel mE Z=AMlEe] 4% 55 MTT colorimetric
assay = ©o]&3le] =439tk well platee] 50,000 cell/cm 29] & ;‘4:5}04 i ae] N
DMSOel &&ll¥ 7t AlEE #HEsE 0, 1, 10, 100ug/ml = zmo}oa o} wjokslaIT)y Y
ofo] Eut A3 vk S A A3 F Tris—buffered saline (TBS; 50 mM Tris, pH 7.4, 150
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ko3

mM NaCD &4 o2 33 Mxst 5 7
mM MgCl2, 0.1% Triton X—100)< 7|}, AlEE
Dismembranator; Fisher Scientific, Pittsburgh, PA, USA)E ©]|-&3sl 40% %

1__

scraper® FH3 & 2L

F wellol 100 mL9] lysis£% (10 mM Tris, pH 7.4, 0.5
#2171 (Fisher

e B

Ak 1 3 /H]E% 4° C 12,000xg oA 1083 Aie] 31590, 96 Well plateoﬂ A S
100 mL 2] working assay solutions ¥il 37° C oA 1537 vbS

N (200 mM) S 80 mLA il 405 nmelX S35 43190, &
a2 Ae g 49 wiF AEEHRE Sirius Red—based

colorimetric assay W¥S &3 ZEhl oS S5k RIS,

[}
=
[e)
[}

ko3
._,_
,9_

e}

5 5

= 140 ik ek
E 140 * ok *®
§ 120 * #* g'_‘; iy
= 100 - = =
: £ w
£ 80 = = 80
£ 60 52 eo
X a0 | <L
% 20 20
g : o : ,
Cont 10 100 Cont 1 10 100
FRGE pg/mL FRGE pg'mlL
<C1T> A B wE sk A BYE W ALP Y] nAE 9
ZZAETFY TS e T 55 BUS 5 HE AYSRS ul, tiEdel nisled SAE0]
Selabl ot A= AL Bl 5 Aen] ALP B4 wak BAe) AN foldew Sl
AL o 01 =4 Aol wet ZIAE U Zelll o] Tl He Ae gl g ouf
bgplel o) ATE T4 FEol] FFF Wt US F P AL Ak
= 160 -
T 140 o & e —
E 120
= 100
_— 80
g 60
EJ'— a0
= 20
o S _
Cont 1 10 100
FRGE ng'mL
<aE> A% T4 w5 At 2AEe] Fepzl A vA = IF
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Alizarin—red 4ol 23t 43]3} %= AL

MC3T3—-E1 A¥EFE 50,000 cell/cm2 F%% 96well plateol] EF310] 4~5U7F vjokst ths,
GM, DM#IA] ol4) DMSO % 0.1, 10, 100 ug/ml 552 OA, OAA, OAM & A2jalo] 14U3F
vjokslt 1 § PBSE 29 A|A3E F Alizarin red solution (40 mM, pH 4.2)& *2|sfe] 2
oA 1AI7E Bk AR §, dAujd o R Aol

d

= 200

£

=

2 150

=

= 100

=

= 0

Control

b FRGE pg/mL

FRGE pg/mL

AlE A, vk o] B Al wet % gEXO0R A3|grt o] FolRe El & 5 98l

th 53], A2 A 10ug/ml A2l Fkeld Al A ] 150% ool a3ks Kol ul, Hold
=S oA avE fRlE 5 qlelt
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RT-PCRE ©]&3t

- v - v =
-

L =
W, (jenaos o) pasedmos)
= uogssaudea sanepas yaH W

—

- =
(jenues oy paandwos)
uoissasdxs sappejaa v pHm

ALP ,_

Wy - Wi -

10

RRGE (ug/ml) = FRGE (ug/ml)

10pg/ml 1002 ml

SRGE (pg/mly = FRGE (ug/ml)

-
Control

i

-

i

| E—

A w = a e
{jonuos oy paseduos)
aaissasdxa aanepa v

Runxl

10

Rl
1

" - ..., =
oy =4

(1omuos o) pasedmos)

=
r.n_.__ uworssandxa anipepas Yo

= FRGE (ug/ml)

B RGE (pg'ml)

8 RGE (ug/ml) = FRGE (ng/ml)

1 oA,

wo] Al

3|

32 31gef 9]

A

3= o= d@Ale]

(6]

3L
=

] o
2=

X

2] 7]

g, o] Tyl

ST
X

=

Ado] 3

3 o= A5t dofuA =

B

L
T

]

HHATIIL F3ksl]
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(2) Lactobacillus panaxibrevis DCYBHZEHE] YARE At AFE Q] A 2 F535k]
Lactobacillus panaxibrevis DCY65 ¢} Wra 73 &-8sto], Ak # At Arde] 2
4l o]9] 7l sAdS A St ATE SISt
<3 Al B O] 2>

IARZREH A 18535 10 gol  Whsle]  silica gel  column

chromatography (c.c.) (CHCl3 -MeOH =

14:1 — 9:1 — 100% MeOH)E A A3}

o], A 2§ ginsenosideE ¢ 39t}
> -
B =l o
F2 -
MeOH:CHC1;=14:1 h2l 2345 6TEE S 1
-

F2 -
-

| MeOH:CHCI1,=9:1

- - - -

<1¥> Lactobacillus panaxibrevis DCY65 A A4

29 2
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RAW264.7 A|3Zujek

RAW264.7 v}~ A A XEFE FBS (10%), penicillin (100 U/mL) £} streptomycin
sulfate (100 pg/mL)7F 7% RPMI 1640¥iA] & A}g3to] 37C, 5% CO2 uj%7]
of A w3ttt

A 54 A8

3—oxo—CKell st MEHHS dotrr] 2k, WST assay WS AASAH
RAW264.7-& 96well plateell 1.5 x 104 cell/well B sdstA AFsto] &3 £,
37CelA 5%2] olitsteta 0= 24A17F Ft wlFslgith o] E4& &
Aste], 7 w28 40uE F 8k DMEM Hj«| 9} ;%Hz . 2 welle] FEEE A
3t Th o]lE Al 37TCellA 5%2 olatstera =792 CO2 incubatore] ¥Wo] 244
F wjeksteitt. 1 & welld 10% WST (high sensitive Water Soluble Tetrazolium
sal) & 100w® H7bstal wdst oA 2413 Fb wbg AIAFUT. 2412 H,
ELISA reader (Thermo, Multiskan EX) & ©] &3} 450nmelA S35 S48kt

Cytotoxicity

120

100
£ 80
=
3 60
=z mC-K
T a0 B 3-ox0-C-K

20

C.

0 5 10 20 50 100 200

Concentration (uh)
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NO 43 oA A1

Nitrite assay® NOABA <& St WOz va53 o] AT wigde Al=x
£ 4Xx105 cells/well 22 24 well plate] 1 mLA wjeFs th3 24A]7F F<b uj
Fotal, 24A17F ¥ medium & A|ASH T RPMI 164002 3Ad ZF w58 Alg A

LPS (1 pg/mL)E Agste] 24A13F § AZA mediumO 2 1| ¥ o] 12 NO
kS Griess A9k [0.1% (w/v)N—(1—naphathyl) —ethylenediamine and 1% (w/v)

sulfanilamide in 5% (v/v) phosphoric acid] & AF&3le] HEE3FITE HE-8 §& ELISA

o

O

micro plate reader(Bio Rad Laboratories Inc., USA)E A}E-3lo] 540 nmolA =%
stk AdE NO oF2 Na2NO2E Zv=4d = vluskglitt, NO YA ave=

g #5382 FEEE Ae F LPSE AUstel 398 AUTAEYE golA LPSE A
o g 2T FYE %o Ao F Tako] Axstant.

WO Inhibition

30 nC.K
m3pro-C-E
20
i i
n - T
0

0 5 10 20 50 100 200

[nhibition (%)

Concentration (L)

<1¥> C-K % 3-o0ox0—CK¢ NO 94 =3}

=

AlE Ay}, 9o 19y o] FY oA 7S 4 8% =490 C-K Xtk NO A4 oA
H o] 22 Y FS T AAE S8RV
g F

- 103 -




Alo] E7FQl Hn] EA
3—0x0—CKZ LPS9} A mp-oA~ A Az Aelsta 24A7 A3 T o273 149
=2 AolEFEQ 3% (IL—14, IL—6, TNF—ae)E HAA L vjxE 3|43lo] ELISA

IRlew F4

(4)
120

F 90

= G0

8

= 30

I

P 0

2

=

_. 150

o

£ 120

] ag

®

- GO

£ 30

%

s 0

=

ELISA ¥ Ax Q= #HyHE 95
AtolEFIRIS gyAd o=

an

‘.-—‘ Fl :-l| H ’::|
Q [t} 2 6.25 | 12.5 22 all 100 | 200
Contral Dexa 3
LPS{-) LPS(+)
Concentrations (uM)
= B -
=] ] ! 1
4] 0 5 6.25 | 125 | 25 3 100 | 200
Contral Dexa F-oxo-CK
LPS(-) LES(+)

Cancentrations (uM)

iy

150 P,
= 120 . i3
g =
g 90
; B0 i e
=
A 30 ’7
B Qs .
2 0 0 5 | 625125 00 | 200
] Comral Diexg 3
LPS(=) LES(#)
Concentrations (ub)
~ 130
é 120
z o
=] a0 —
E
P 1
2 H
E e
2 o0 -
0 0 2 625 | 1235 23 2l 1000 200
Comtral Dexa F-omoLK
LPS(-) LPS(+)

Coneentrations (ub)
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64 @ MARS 28 AW MG T BagR AW
1. PPT B} 9] AA Aol =E FEA7]= Ae]A ol 2wk 7))t

7} &
At 2 T AFEY ) A Aol EE SEAIT]7] 9E A (LA H oA

]

elicitation) & A A €l (elicitor) ZX 7] Al oA AFgEF2l HExARYAH(MI) 3}

QuhF At AN A= A A
WY ARG M S ALgste] 71 Aol Ee] §3e el 98,

- RAALel B 23 AEEO]] W] NE 2AMF F F A LS
G4 5+ A AAAEE Wohste] AAmAolE @
A7k A W LS 27lels] dEe] AR 3 5
gol x| wio] 9l

— e AEAsE Y RO ] 7
9oLt PPTAGS 214 mAo =

— 7]% At

o
BN
N

< PPD A
o] ke A FEAT|A
o) =

14
lo
2
i

~
ol
)

N .

— @A 55doly AR AA A Aol =] SRS FEATE AddEe
SolAql 248 Fil Qo PPT AES TFHAIZ 7 AAYAH= o4 HilxA
[e1 o) R
& AT

C AFEANER S S G HEFAE
Q

2 1
AAE felel AN AR e T,
-

o A
— 53], PPT AGe] Mol Ees AAlA 2EHA 9 9238 s FE
7)%50] PPDAIG 9] A wAtol =Rt Hojuby] wito] PPT AlEe] AAwAlo| s
SIEAL T e dYrHE dadh

< CCultured wild ginsceng -

<TY> A 2w P T2 A2

-
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1 1

Protopanaxadiol- Protopanaxatriol-
type ginsenoside type ginsenoside
(Rb1) {Rg1)

w T':"-"'*" > * .

L T

N oy

LK 7
l /I Dammarenediol > o >
e

(s | ——> [t | i |

ginsenoside (Ro)

<ag> Ul QAlAlels AEA AR

Wy

ks

— iR ARsbel ek wix] + IBA 5mg/L, pH 5.8
— Seed preparation: FHHIA] oA bladeE ©]&3F cutting
- A% e 3L w7 5o A& 5L AERES 7]l seed 15g seed HE
— Elicitor: MJ, B—glucan, Chitosan
— B 20Coll A Gl
- ZAwF AF Iy

e WX = 121°Col A 2087 A3}

o ALAM kL seedE FHEWA Y

£

)

AE AA, 10mm G2 Hoj=

r
it
4

2
olo By

e 3L HiX|7} &9 & 5L A=HH B F ARAFE) ok seed 15gS A=
| Al&EH o2 HE T3] Hdd air 39

(
i )

N
oo o My
N

° 20TColA SHdel= ik viF SO
o % 36Y % elicitor®: THERE

— elicitor #18]: Z47F9] elicitors 95% Et—OHel 5o A ¢

- MJY A, FAZIE o83l airE FYsteE HEE FHE 5o F4
e Control 1(negative control) — =]
e Control 2(positive control) — MJ 50uM(11.22mg/L)
e Treatment 1 — B—glucan 0.25 mg/L

1 — B—glucan 0.5 mg/L

e Treatment 2 — B—glucan 11.22 mg/L

e Treatment 3 — Chitosan 0.25 mg/L

e Treatment 3 — Chitosan 0.5 mg/L

e Treatment 4 — Chitosan 11.22 mg/L

e Treatment

— B—glucan E-8AJolojA Et—O0He} &3t & Z-AWA] oA open 3+ F A&
o1l % =

— Chitosan®] %% Et—OHel 7] dtloy HAo] YF 3
glolx B—glucan® PFR7IA 2 SHWA]

P
T
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®

...............................
................................
- Aseptic condition

- Cutting in clean bench

- Medium : 5 mg/L indol-3-butryc acid (IBA), pH 5.8
- 5L of air-lift type glass bioreactor

After 30 day
grressssassnssadisannannannanns . After 7 day
... S >
Elicitor Treatment
Negative control Non
MI 11.22 mg/LL
p-glucan 11.22 mg/L
Chitosan 11.22 mg/L
% 3 ARG 24 3 AeAEeld T2
Equipment Aoquity UPLC/Synapt G2-S HDMS Equipment Agilent 1200
Fow rite i Flow rate [m/min
, Column Thermohypersil gold 150%4.6
Column Acquity HSS C18, 100* 1.7
Column oven temp. 30
Column oven temp. 4
— Detector UVAVIS, 2030m
Mobile hage Water , 0.1 % Formic acid in ACN T
fant (107880 : ater , Acetonitrile
(gradient, 0%~85%) Mobile phage (aadient, -95%
Run time (min) I§ Run fimé (uin) 9
Injection Volumn 3ul Injection Volumn 10ul
<I¥> 7]71%4 & HPLC, LC-MS 4 %7
A3 Ax
(1) 4BQ4x4249 9%
mabze] ASoe Al AUl A2EEE $4 G ol Q7] WEe] A%
ZERo] Arksle] 9A g MAAE Yol Aol FhsakAur Fgz el
AT Agos Aesaes HUbetolof gtk webd A= AQ] IBA7Y
A7be wjAl ol F7F= kineting 7Fsto] 2£AMEE A3 0.05 — 0.1mg/lelA F-37F
A B g FEeq o AL Aol 0.01mg/lolA o st
weba AR S kinetin 0.1904 713 453 AFS B
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1500 r A OF.W.

ED.W.X10
= 1000
«©
£ 500
O 1 1 1 1
14 - B aPT
12 = PD
£ 10 M Total
g st
T_O) 6
2 a
2 -
O 1 1 1 1
14 C @ productivity
12 r
w 10 r
3 8 r
5 6
IS 4 r
2 -
0 1 1 1 1
control 0.01 0.05 0.1 0.5

Kinetin(mg/L)

<> QU AFoRRE frE FAHT AFA), AXITH®B) 4
A2 (C)ll v A += kinetin®] <J&F

(2) KH,PO,9] 33k

A AFeA Fmd AT el mA= KHPO,o| 93-S A
Azt 2.5mM H7Mu Aol Age] dEstd ot ALE U] S 1.25mMol A

o F5e A4S B AR 1.25mMe] o E9th 53] KH,P0.o 71
HHAel s BRI R PTAGe] o el @45 F4e B
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OF.w.

1200 - A ED.W.X10

1000
o 800
wn
;‘“ 600
£ 400

200 |

O 1 1 1
aPT
mPD

- W Total
=
>
©
“_O)
>
£

20 -C @ productivity
_ 15 |
[N
wn
S 10
)
I 5 b

0

control

KH;PO4 (mM)

<a">A AFoerRY fid BT ARA), APRTSR(B) B

=

(3) Chitosan®] 3

Ar AFolA F=d 74
A3 10mg/17HA = Aol
ANA W STtEE A

o] AAo] WX += elicitor®A] chitosan] 03‘5&% Z A3
ok A TS HolX] kgkom AR =
Bol AL dSmg/l7F 7HE FE ekl

FL
Lo
o
off
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1500 _A OF.W.

mD.W.X10
. 1000
n
©
2 500 - “
O 1 1 1
aPT
20 -B EPD
W Total
= 15 r
=
>
° 10
>
O
0 1 1 1 1
20 r M productivity
_ 15 F
s
wn
I 10
O
E 5
0 . L

control

Chitosan (mg - L™1)

<> Qi HAFogRE frd BATo AA(A), AFEUEE(B)
2 AAAI(C)oll WX chitosan®] 3k

(4) Jasmonic acide] <&k
A ATl F=d FAgte]l A v x|= elicitor24] jasmonic acid®]
ZAME A3 SsuM7ZEA = Aol Atk A dS HolA kot T1o)4
Aol Azl 22yt 10uMeoll A A2 9] §Ado] FEsto] A A< A
jasmonic acid 10uMe] H7}7F 71 ZE9)ktt.
£3] jasmonic acid H7FAlolE= KH,PO o= @] PDAIEC] =78k 723k
Holoh

o o

fljo
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1200
1000
800
600
400
200

mg-flask’

15

10

mg-g'dry wt.

20

15

10

mg-flask'

<I¥> 4t

A aF.w.

mD.W.X10

s

dddda

B aoPT

mPD
W Total

C [ productivity
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I} wfekr) 7k
k7] 7kl W2 ginsenosides?]

- 112 -

fite)
o
rEoT
U_loE )
o & .3
CIESEEAO
T 0
125
o .l
o =
oo4o€dl
—_—
(n}
=g LT
w3 N o k g
1Eelkelkelfe] gomug
o U o= ik L
WW@E% : i il mem
BN SN Kl |
Moo = 0 5 _A
].lO].lO ZﬁOi
HEES R El
m_xmi o %od' LEREE m t |
Ho o o Mo i Il R % |
,mwo ,UI TloH —t W1 lela] - O . 8
O b o = u x :
nnoo_ .ﬂui 5} [ . . L
o %0 T E G : @. .
irs g - 0 o < 2
_5L Lo ﬁE m m : : e
Mﬂo_amMMM o 9 ._._.o .M MM : "
A ; :
seiZpi | N el oz |k
2y 7 Mo & K gt S R R - e o |
0 0 T LT ._o om N e = . uun
2R w T _ .a .
X ﬂGUbd] JH 1 1 1 1
o OCMM Lo W&@o R 0O 0 0O | S - :
- mwmommommmm i %
ol {7 » 322505 Oojam v |
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3% No
,HL L_.D»O
ofn == ToH
o %)
i Om AW
B o
I =
Hou A
X s 3
Nlo 7io < _MK
g4 |5 3 o
T /1 ~
1l >
(ny ] = 8 %0
J— < N = o
0 51 »m)\v. ~
o or SN fill
.ﬂu = Sy o ﬂu
</ g <
oF W_ 2N AT
Ay W i
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&
S A =
o 4,\YQ =
O OO O O oo o =
SS55555S5 S S
<+ AN O OO < Al O W
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1
V
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Negative
Control

Positive
Control

11 25213 8_glucan Chifesan

(positve contral) (negatve contral) 0 0 Eiy
1 : 1 2 1 : 3 1| | ] 3 1 2
113 i sk g L& L Rl 4] L [ 1] & 5 M ] ig 1y
Rf T 198 a8 i 1M [ 141 | e v § i b 1

PPTAY | Rgl T w | | 216 258 | % % 8 W 5 | m

Rgz ki i 1% 2 Lod L7 1l I 14 11% i ] 11 i
W w | o W[ oM [ 141 T 1000 [ [T [ i ) 8 U T

Rhl a7 I % % 43 I 35 | 4 L 5 5 1
-_EEJ_I LA m 1R .__ 1% | i - 135 4

PFD J"g Re Ly} ELE) n oG 108 | 155 az
Rd a1 i3 i e b el ¢ 1511 134 i
| ve | us 551 un B 53 438 i 1 (3 638 0 ol &5 23 161
§ gincenoside §4 B3 i W ] 1847 1588 14 1o 465 1Al 15464 1w 1507 BA 15.4 122

<7®> AWM 2 F AAEE HPLC w42

PO AR vs PPT AY

g

15m
0
i I .I |

I : 1 i 1 H 1 1 2 1 1 1 1 ! ? 1

i b pi o
Ml LU EIE & g Chttaas
AL TS
{penitive dondiol] . 1

XY eI RY

<a2d> =AM F2 5 LA EHE HPLC 2423 =23}
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Total PPT type ginsenoside

Neativecontrol ~— MJ frglucan Chitosan -
5.00
Re 09¢ 14 1.5 |45
Wlipe R 078 095 133 134 .00
mewde W w26 u
3.00 Negative .
contiol MJ] B-glucan Chitosan
fotal 3 4% 5 59 “ePTape oo a0 o 30

ginsenoside

<a¥>zAuMY 78 = dYAHE HPLC ¥4 3(11.22mg/L)

3.50

3.00

2.00
1.50

1.00

0.00
Oday 10day 15day 20day 25day L 30day

—+—=Rgl -@-Re —a—RI

<ag>zAu 53 T AgAeE HPLC ¥4 = PPT Alde W3H(11.22mg/L)

\-_gr\—
S
< ke
204figRi2.02 TOF LS ES.
=
100- 13 7586
‘\
124 218
4
\
LT
B 5 i |
Il 0w | | “ |& ||
[ o) (1% ®o 3 L“:sﬂj% | | 1’ I .
|y Y 1 S ‘ 1M [ g 28
. | | bl | \ | Aon
i M L VAT
I, LAY LA Ny
100 Tl ne e e 10

<ad> =AY 72 F YA EHE LC-MS #4247 (11.22mg/L)
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£ 8 2 X 2015.09.14

£ Jl A E HAETG BMHNEE)

E @ 8 & 10-2015-0129784 (B -H S 1-1-2015-0891962-61)

SR Q0 HAE MEARE FAS AN1-1998-001981-9)

hel e &9 22HE(9-1998-000040-3)

S HdYE 2SS Holol HIE0 B5F T0IL HEH2 HE2 s

2 Ho 9HE PPTAHES JALAOIE gt2s SIAIDI= 2l & E2Hi kgt

<Z1¥> PPT AlE M =Alo]l= & oF urw

[e] [l =]

o\
NI
BN
»
=

(i

53

r
(o,

r

(7) azk
- JAAE aAZM ] dYAHZ AES A, v F7 7| EAY] 49
FA g Tl v)gte] M mAlol=E FEZAFIoZH AZAEZH 7FsA ol
oS & T UAMRS.
— WEISFE2T 7| B At vlste] 7}7F 19.6%, 20.5%<2] PPT A4
AA Aol 28 FZA]Z o HPLCS LC-MS®E PPT Ald9] A =Alo]=E
SPRlefi A3, Red o] S7HHASTS & 4“4 AR S
— 53], vdxamy ik (M)l Blste] HElZF700 7| EARS A AEE
At S W 3-5.5%7+% PPT A4 mﬂ EAo| =7 F7HE Sl EelEkd
- % 43, AA#< PPDS} PPT 741034 A Aol = BFS FEHA[7]7]
e e |e }Z\—E‘Jv’&(MJ)ﬂr HER S F3HE E3F W&sto] A H ol et
Aoz HAgegl&.(o] F MJ-SPe= ©§Hdh)

dlo
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2. #A dgaold =1 AT (MI-SP) o] Fd Ax ¥4 &Y

7b. ARl (MI-SP) 559 AlxdA 39

[ AHAMHISEE FD Z4K]| + 80% EtOH |
¥

70°C, 3A|7H 2% |

b 4
e e
Zi¢t=a= o el + 2 e00mL |
e Je
A 70°C, 3A|ZE 1%
Lo
dEUSH
e
=4
<a#> 5% AZFAE
S 112 & (brix)
F=H 150 g 100
EtOH =& 41L 211
EtOH 5= 40 g 73
AE+8 b
<a¥> 5H AXTHE
PPT typesimg/g) PPD typesimg/g)
Re Rf Rgl Rg2 Rhl FL M4 7 Rbl Rb2 Re Rd Rg3 RM2 FR2 (K M2 #4 24
M EE 364 034 1.82 925 445 230 248 439 1384 1965
MJ-SP ;
20| 1643 328 1962 1782 127 1182 1518 032 043 775 66.02 85.64

<1¥> F=de HPLC #4] A3

il

— 103 o] FZ3le] ¥ F AAwAlol=e 5 HES Ay F2 &)
]
o

=
A Y] F=Ne HE FE&L 18.9%°19om 13E 60(brix) 7]F
= i

o
ol o
ot SFeES 85.6mg/gl 2 EAEHAS
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L. Kimchicus

= EE!

Eal
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YA

1 7] =
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Alo]

-
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Apol= W&
1

of AH&

s

7} &

7 w2}
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=

Z

SEEER

;QL
el

all

ke

=
K3

=

o] Hojid PPD Al L] A =AO]
Fol 17] £ &= Compound K& PPT Ald el A

o X]

HA 9=
F1, Rh1&

o)
=
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— API 71E &4 Z3} 259 #do] AA W3 AL E3}o] L. Kimchicus 2

HEL S FSA T A o] S-S gelstil&.

— L. Kimchicus "ol wet Hlet=F A GA o] A5 BA4S Skl HA g
x1s HEs A &

- el =FIZA A 9] AZFS 3] pNPG assay kit(Abnova)¥ S
AHEERl o pNPG Zals& Ssto] HElEF A vAl 245 AFa3ls.
(Feds zardor ALE)

[wwwy  Weu
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L. kimehicus growth curve

10 25 N7 UL g /200(at600m: Ul |

0 8E06i 63800136 50) R

9 2 £ 1 1E+07 69934362 0116 004

E & 1 IET 7217483 0132 006

< 8 152 e

5 0 4 GEH0T7 740367 0242 013
i = eyl =

= T 6 2E+081 82042771 0556 035
(<] / +|CIE 1 g

= & 8§ 70+08 88419048 1301 1

e () -E E

6 058 10 P1Espei ono7a 1713 175

e gluos|

/ i E 0 E00 0113043 e 13

5 Mol 0 16§ 2F+00 | 91086571 1972 128

0 2 4 6 8 1012141618 2022 24 26 0 1E+08 00663259 1978 120

Time{h) 2410019231724 1056 1%

<1¥> L. Kimchicus "S>

th. A orayzae(=+)9 WA UAS &4 AA
— A. orayzae(=7wt) ] WA UAl 54 A HAS Skl zaae
sulfate® A7l & <% Sodium phosphate buffer(pH 7)%= %
44 1Al /\}%5}"3‘:}

— TLCE ol gate] zaiole] X uAle] G234 44/4F FA5tnA T,
— A. oravzae(Fit)e] W] uhel dAAUA Y A BAL Baje] A g

=1E AEs Ak g

— YHA A Y A#S ¢a] pNPR assay kit'H3} pNPG assay kit'HS o] &3}
a4 24E& JZst

O

0§i
ol

oJ O
AT .

A. Orayzae growth of cells in salt medium

l centrifugation

Supernatant
b

Concentration

'

Ammonium sulfate precipitation

\  centrifugation

Precipitation

l centrifugation

Supernatant

<IIH> A. orayzae(=r1t)e] Za N A ZFA
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al 008
0‘ I 1 ] L ] 0
1 ¢y 4 5 ¢ 7 1 2 3 { 5 §

<™ > A. orayzae(=r3t) AS5FAd & ai &4

, naringenin
thamnose »

' - s . _ S+ - -~ prunin
glucose

. @ . ‘,’ . L4 ': naringin
™ thammose
1 »
Gl o @ Gl ‘

. @ .
G2 » G & G2 ©
G3 # G4 » G @
G4 » G5 » G4 #
G5 ' 8? : G5 '
G6 G6
G7T 08 » G7 0 @
Sd. 12 3 Sl 12 S 12 3

1. 1% rhamnose
1. pNP-B-G 2. naringin
2, pNP-B-G+ A. orayzse Zti49 3. Naringin + A. oriyzae Za4%

1. 1% rhamnose
2 pNPR
3. pNP-R + A orayzae a2
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naringin

E 2 prunin
8 32 S naringenin
15 h

AlLCE

1
_ naringenin 0.5 /
i 1 \k “ f A’/ 0 _.U._._...JP_IUL_J_D‘-‘.._.

0 10 20 30 40 50
0 10 20 30 a0 50 &0 Tinaliin)

60

Timelmin}

<% > HPLCOl 23+ A. orayzae(=+) ZaarNe] a4 A AHAA

specific activity recovery pro
ste urification fold
i (U/mg) (%) g
crude 0.444 100 1
(NHa)z50 0.526 30 1.2

<I1¥Y> A. orayzae(=r3) Za o UYHAAYA a4 EAHE

— PPD A9 AN xAol=e] tAAH 2ot R M wAlol = = 3HAks) 7] 5 A] o]

Hojupar S5 wE g A A =Ae]= Compound K, F1, Rh1E el A

7F &
— A E oS o] 83 E3utg s B5lo] kst e# o] gojyd
g 2 =AFo] = Compound K, F1, Rh1¢] A3S HAsta = 9

EE5E Systud 9.

REA=E

— Flask sacles &3t AREEZQA HF A =AFo]= Compound K, F1, Rhl A 3S-

TLCE ol&ste] gQlstarat 3.

— 5L Fermentation scales E3dlo] A X EA2 &g A w=Ato]= Compound K, F1,
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Rhl %H& HPLCE ol&3dte] &<lstarzt 3t
— 30L Fermentation scales E3lo] X FEZAQ #Fg R A =ALo]= Compound K, F1,
Rhl gkl dig A HAR8ES Tsto] A
— Production scale®l 500L FermentationS E3Fo] #azl
F1, Rhl A%kel] gt 2a Az3d 2385 T5stux 3

U g3 ZE A~

Ahakul o 2 (MJ-SP) A3
+

AR Hl A (MU-SP) =
+

‘ 13} Wi L Kimchicus &L 2 35(24-36h, 35-45°C, pH 5-6) |
+

| 1 22 |
&

| 22} 9 : 4 orayzae T8 204 A 8 (48-72h, 45-55°C, pH 4-5) |
¥

| 27 2@ |
+

| MF 9 afei |

o 71718 =4
— TLC(Thin Layer Chromatography)
O AdAQS : silica gel 60F254 (Merck, aluminum sheets)
@ ANEmzA : PPD AE WA APl = 24
: CHCl3:MeOH:D.W=60:40:10 %=+ 70:30:4
PPT AE XM Ate]= 4 @ CHCl3:MeOH:D.W=30:10:1
@ LAz 1 10% H250.01 AA %, 110C ovenollA 10—-20% @& F wralgl

— HPLC(High Performance Liquid Chromatography)
: SampleS syringe filter 0.45um= filtering 3+ & &
HZFA A4S 9 A =Ae] = Standard + 1E.A
@ 71719: Agilent 1200 series.
@ Flow Rate: 1ml/min
@ Detector: UV/Vis 203nm
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@ Column: Thermo Syncronis C18 (4.6%250mm, 5um, USA)

® Injection Volume: 10ul

® Mobile Phase: A buffer— 100% D.D.W, B buffer: 100% ACN
Gradient =71:

HPLC gradient{ACN)

Time{min)| ACN(%)
0.0

167

66.7

91.7

116.7

120.1

136.7

140.0

150.0

100

BO

60

Acetonitrile (%)

4ac

w [w |~ L
e A e A

(s Xs] 50.0 100.0 1500
Time{min)

— LC—MS
® LC =1
: SampleS syringe filter 0.22um® filtering 3+ & #2415 A A|g}

D System: Acquity UPLC/Synapt G2—S HDMS

@ Column: Acquity HSS C18 , 1.7 um 2.1X100 mm

@ Column Temp: 45 °C

@ Sample Temp.: 10°C

(® Injection Vol. : 3 uL

® Flow rate: 0.6ml/min

(@ Mobile Phase: A:0.1% Formic acid in H20, B:0.1% FA in ACN
Gradient =7:

Time(min) A% Curve LC-MS (A buffer}
& i 100
0.3 85 6 — so 9 >
2 = s £ w0 \[7
7.5 50 6 ﬁ i |
11 20 5 < 4 |
12.5 0 5 P . | S
13 a5 6 0132345678 9101112131415
15 85 6 i

® MS =1
@ Ionization Mode : ESI Negative MSE (High Resolution mode)
@ Scan Range : 50—1500
@ Scan Time: 0.1 sec
@ Capillary voltage: 2.5 kV
(® Sampling cone: 30.0
® Source Temperature: 120°C
(@ Desolvation Temp: 400°C
Desolvation gas flow: 700 L/hr
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Rgl
Rg2

Rf

Re

line
line
line
line
line
line
line

line

23}

<a¥> dgRAAxeAlele A% TLC A3

a : PPT E}Y] AAMw=Ato]l= EFEZ mixture,

b @ AR (MI-SP) A A,

¢ FaAA A ol= A3 E3b g 5 flask scale,

d : PPD E}Y] ZAx=Aol= X552 mixture,

1 : PPD B}l AAwA}ol= T EEA mixture,

2 1 ARbe okt (MJ-SP) A A,

3 HagMweAte]l= AR E3r g & flask scale,

4 : PPT €}¢] AMwAlo]l= ZF=EA mixture)
my 1. APAE{QT(MI-SP) MHI(H 2 2ol Ua )

| 2. USTIN ALl REYS B (R 21l US F)

-

‘}I

T T T T )
0 L i L ma

1

&% HPLC Over—lay peak A%}
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<1Y>

ezl

h s

[ =

gRIA A S

5L fermentation

30L fermentation

500L fermentation

scale scale scale
HEER (108] 812 W) (58l w2 W) @8l w2 wR)
c-K (ma/a) 212 1.02 136
Rh1 (mg/g) 114 1.60 1.74
F1 (ma/g) 1.17 0.59 0.91
e A 4.43 3.21 4.01
kg 2 A = Afol = E3HEg Escale—upd WS HPLC A3}-2

Flask 5L Wrzy= I0L W=

AbarEgErs = AbarEgEEs = AbarEgEEs W=
-SSP T =AM = {s-5m T =D = -z T AN E
masa sl g wmal | maly e mata wmal | mglg | emal | madg sl
Rgl 152 1.80 0.00 Qo0 185 138 Qaa aod | 205 | 216 @aa @00
Re a.00 aon | ooo | oo | aoa 100 | aoao | aoa .00 aga aad | Qoo
Rf 1.32 185 o003 | aoa 123 152 Qod | aoa 1.42 177 @00 @00
PPT ='H Rg2 | ooo 0.00 | o.oa aoa | aoao il B T T a¥] .00 aga aoa | a0
Rhi | oo 31.00 142 | 233 | aaa .00 | oss 133 a.00 | aoa 121 183
Fi goa | oo | 053 as83 | aaa ga | aas a7s | gwoo | coo | os5 | ass
i | 282 3.25 195 | ags 11a 351 134 | 211 3.47 334 178 277
Rbi 182 154 oo | oo0 170 153 Qoo | @oa 133 173 Tl Qoo
RbzZ 4.27 3@s | o0 aoa ERF-] 332 | oo | coo 483 azs | oo | oo
Rc 1.13 1.05 g.00 coa 125 11s | oaa @.0a a.38 o83 | aoo | oo
Rd 24z | 256 0.00 goo | zaz | 2ss aaa @00 182 132 alala] @00
FPDr 'Y Rg3 | aoo 200 | ooo | ooo | aoa alala} a.4as a0 | ooo | aoa Qo0
Rh2 | oo 0.00 052 | 983 | aoa alal} a7z 0.00 oga a 116
Fz a.0a .00 as | zs1 | aoa afal} 155 137 .00 ooa | ass 122
fa a.0a god | 278 | 446 | aaga aaga | 235 37T 7.00 aoa 183 | 303
Al EX 320 g2z 320 | m=s ER 542
= T =ab0]| = 1248 | 1245 0L EE-E] 1z2ET | 1283 533 513
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pemk  compouns  Reenonn e Formuta s :51'23; s S fragments (2}
1 Rb1 331 CS5HI3025 03 C54H92023 1153.6006 1108.6006 783.4895, 621.4366
2 Rb2 4.22 €54H91024 0.1 C53H90022 1123.5900 1078.5900 945.5423,915.5317
3 RC 3.75 €54H91024 08 C53H90022 1123.5909 1078.5909 945.5423, 783.4895
a Rd 5.23 CA9HE3020 08 C48HB2018 991.5486 946.5486 783.4895, 621.4366
5 Re 127 CA9HE3020 0.8 Ca8HB2018 991 5486 946.5186 799.4844, 783.4895
6 (208)Rg-3 824 C4A3HT301S 0.4 C42HT2013 829.4954 784.4954 621.4366, 555.4049
7 (20R)Rg-3 839 €a3H73015 oa Ca2H72013 §29.4954 784.4954 621.4366, 555.4049
8 m(::rd-n 9.78 €37H63010 0.2 €36H6208 667.4423 6522.4423 459.3838
L] Rh2 10.10 C37HB3010 C36H6208 667.4423 622.4433

10 Rh1 353 £3THE3011 01 €36H6209 683.4371 638.4371 A475.3787
1 Rb3 6.08 €54H91024 C53H50022 1123.5900 1078.5900 945, 783,621
12 Rg5S 9.95 CA3HT1I014 Ca2H70012 811.4852 766.4852 603,441
13 Rg6 7.01 C43HT1014 C42H70012 811.4852 766.4852 619,457
14 F4 7.29 C43H71014 C42H70012 811.4852 766.4852 619,457
1s Rgl 1.30 C43H73016 0.2 C42H72014 BA5.4002 800.4902 637.4316, 4753787
16 5-Rg2 338 C43H73015 0.7 C42H72013 829.4955 784.,4955 637.4316, 4753787
17 R-Rg2 363 CA3HT3015 0.7 CAaZHT2013 829 4955 784.4955
s v 270 casnsons 0i  camzons s29.a985 vea 95
19 Rf 2.63 C43H73016 0.1 CazH72014 B845.4900 800.49500 637.4316, 475.3787
20 F1 473 C37HB3011 0.1 C36H6209 683.4371 6384371 A75.3787
21 Rha 7.62 €37H61010 0.2 C36H6008 665.4290 620.4290 679,457
22 RK3 7.31 £37H61010 0.2 €36H6008 665.4290 620.4290 679,457

<> LC—MS U A xAlole BA 3E gl ~E

i= fi — 4L (2] —_——
S-Rg2
Rbl V.. i 20R-Rg3
S-Rg2 A
7
2 .
X -

. 265

030

*31 201 7

N eree])

“571

260

ﬂf L;A. i

L=

=

sees
1315 1353
s Pnal

100

200

1100 12’00

13700 12700

peak H|o|H
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Retentionti Formula Formula [MEHHCH,O,F M)

peak compound me{t.), min [M-H4CH,0,] ! (mfz) Ir:;:] M5 /MS fragments (mjz)
8 c°’;"“c‘_'::’" 918 C37HBI010 C36HE208 667.0423 622.4423 4593834
10 il 353 C37H63011 C36HG209 683.4371 £38.4371 4153781
b Fl 47 EE C3EH6209 683.4371 £38.4371 4753787

<> dgAAeAlelE BEulgEo] xR EZA LC-MS #HA

Identification of Rh1 Mass fragmentation of Rhl
Ideutification of Rh1 by Mono-isotope modeling i
Mess | Cale.Moss | mba | PP [DBE | Formuta [T _| T torm [ Fitconts | ¢ | W | 0
@3 a0 08 12 65 CHMEOL M4 ol N ¥oe o

> Rh1 Adduct: Rh1+CH:0:

N
s

0 5 50 e 0 10

WETMEAOE EHEEE JESEE % 32 2E

H=ZHC ‘ | H3z|=E U 7|&E

MHE YT (MI-SP) BHEE) B B HE

L gy
I = 2. =2 2
L 2 3. SR A)
4, Total ginsenoside £32F

HAHYZMI-SP) 5F T

i

I =g suY
"""" > 23T 2ge BT
+ . Total ginsenoside &2

w

L g43 Seed BEY
- »| 22500
h 4 3 i
4. HOE AT
e 38
_____ o| =2 2=c0
A 2. =@ AZHmin)

A ER:IT ER

133 TH4% HEY

22500
v - 7] 3eH
4. HRZ AJZH
22 3%
L i | razes
1 2. 3@ AlZHmin)

£2l g4 3 Agst 53

.

MF size

. QE(E=/28)H OE 58 =710 st
2= HE

3. E}E X EST(C-K, RhY, F) 3

|
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g}, a1z

— Flask——>5L——>30L——>500L fermentation %A% ¢l

EE5E 4ol

-

gol A= 3G

— < production scale$! 500L fermentor®d Wa &4 ZF3E Eslo] A FEZQ
g A A Aol = Compound K, Rhl, F19] &4+

7 s

- A= ATA, AAVIEAEEA, 2AMG AdE ZdAskal 9l Akl
AZEAJAE R 242h ZAlmabe] = HPLC 4] x7lo] Adoldtel met e Ass
A= JAE R A ALl = gl tigk AAE Ag

— BFEAA ALl = A FEA g BARELE Esto] dadA 2@ Akl s
F=sp7h Syigel weh 24 gAdE A" Eo] 3= HPLCY &4 =&
HUEZ F TAHE vpefsto] Hekslof

— B2 AAmAbol o] Fgeh FARE SR e} ZeEfso] v ol g o mH
peak”} HAAA 5o} Gk AFas FlshA] Kool HaTAY At k3o

o] o

sdstA A&t o 30L fermentor] -9 AA| 7| AA Agte] o

0] scale—upS E3H4
ot Ayt g A eAlol= A% &2 5 Compound K, Rhl, F19]
34 5L 500L fermentoro]l A& &<2lo] FH Ao 30L fermentor
o

& YHERSI=.

—

M A
AbEtHU T ARAMHQFD
WEA e il ag= Lk RIS E R
‘A M Z= M "Bt M= M
B2 217] Agilent 1200 Agilent 1200 Waters 600E
Flow rate 1ml/min Iml/min 1.5ml/min 1ml/min

Column

Thermohypersil gold 150*4.6

Eclipse XDBC-18 250*4.6

Hypersil Gold 150*4.6

€18 Reverse
A

Column oven temp.

30

20

30

30

Detector

UVAVIS, 203nm

UW/VIS, 203nm

UV/PDA , 203nm

UW/VIS, 203nm

Mobile phage

Water , Acetonitrile

(gradient, 0% ~95%)

Water , Acetonitrile
(gradient, 20%~95%)

Water , Acetonitrile
(gradient, 20%~80%)

Water , Acetonitrile
(gradient, 20%~ 80%)

Run time (min)

120

&0

g0

50

24 7Hs

T A0l = 5=

215

163

155

Reference

1 AR QAT
2. A (Std. FE)
L pRPE BT

<2%> 7} AAE A weAlo]= HPLC HA]
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Lhat Y2 "A"H = YA

DADT AL Sig=202 8 n'o_i_—_:.\_m}-':,e 00 (CACHEMIZTTDATAVIS02 1 1N DSHNOISE Zo1a 0211 1621 oTRDGNG
i y

mall | ”! 1 |
80 [ : - Re9} Rgl0] #£21%1%) & §.
R !i { - Rb10| CHE APECIE ERlEXl 28
40 l| E
= 3 . M " E A \ . )
& A
1 L
20 — " . —— - — . e
= L. T Z0 . 30 N a0 a0 R s
dhatu e "B H =Y H|
BABT A Slga203 4 Refsol (CHN-07-11VCEN-130807 2013-07-31 15-32-54\004-0401,5} —==
"0 - Re9} Rg10] Hal5i] %8 3
400 | - BB N30 OB Y 2/
300-; E ™ : é: & % 2 o E
2001 2| & £ & 3 e &
Mgy 5¥ednial Wai o= g B2 f 5
o *“‘_*""ﬁ“*"“”ﬁ@ﬂ — 2\ Bl % s )8 & K X8 4 &
10 T S 0 50 50 70 80 90 mi
HuEAES
L) Bvelength =203 am (AW _LONOUSSIZ0 S48 Wis-03-I0 T7-I5-ZR507 5301 )

- Re9} Rgl % Rb1 22|H.
- MR CAE X B2 O o el

HPLC &4 gk A EE Fo]7] {8 HAMAtel= 39148 A7) 3
A ALl E BEEdS Aufstal = HAdA AMEFT 34 21s Edg=
sto] R M =Alol= X EE A2 Compound K, Rhl, F12o] #2852 Fo]7]
S8 AeAor 210 WAL

H =449 R Aol =8 A o2 efstr] 93] C18 AHe B5s
71 hypercil SaelA H574 3t e7F 4 resin® 2 FX1 5 o]

A+ hypercil—GoldZ &A1 2™ HE3F Run timeS 7] 900 A
12002 3o peak WElsS FHAZ S

Mobile phase gradient =71& &#]dto] PPT/PPD AlF e W& A m=Alo] =] A
st & o] &3t #Elss I .

71 Aok Az Ao A Ho]FE HPLC #4olA e w4l Reo} Rgl, 18]
Rble] 33 H#H3 diJo] glojfel wef A&k HeFo] 7h53

Lk B g A=Al = X7 Compound K, Rhl, F1 peak’} 9t 2 H |5 o]

=
4EE A 4ol 7hedel wEt Taed xEsE FHeela.

oL
1o
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6. 7I's7d w¥ F=, L2l GA 7171 A, in vitro, in vivo ZRA| X G5

Aol =(C—K+Rh1+F1)(mg/kg) 100mg/kg
LA =(C—K+Rh1+F1)(mg/kg) 300mg/kg
Aol =(C—K+Rh1+F1)(mg/kg) 400mg/kg

oot mol ok
do do Ho
0 oz o
el e e

(2) &Akst &
(7F) AleF z=A)
— 1 mM DPPH &9 A% : ethanolol o] ZAW o] B Isle] ALE-S)
— ABTS-+ €9 A% 7 mM ABTS % 2.5 mM potassium persulfate & NS
STl Ho Az T F &NE FF EFSt] 1241 < A AT, 4a)
3led radicalS EAAIFHTE ABTS radical €92 735 nmollA &3 % Zho
0.800£0.020 ¥%=% EtOH=Z 384 s}o] A3
(\}) DPPH, ABTS #tst &4 54

o
e

NEEd A7 {3 =

1 P S} A3 (9 = -
radical &7 &4 (%) =100 Tl R

%100

(th) DPPH #4Fst &7 H7F 23

- AAEdS 3 N A

A F NG oF ol Al 3087+ A X ]71 517 nmelAd FFE=E 54T
1

Control2 F=% Al ethanold #H7}ste] SHE=E SATH

ATES radical scavenging activityg (98]
= P w £ un =
=) = =] =] =] =] &
H
—
Lal
=
&
—
o
L
—
| |}
= o ha = om
= 2 ar
5
=

SHC-1 SHC-3 SHC-4 SME-DW
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A
o] Y ZF4 = ABTS radical®

gl e A g eAHoR FE F 9
Al elg bAoA 307 AXAIZ F 735 anM SFEE SA
Control &% U1l THTE H7lsle] 3= 543

100

2 0

2

3

w B0

= mBink

= : I k- w

é ap I Pl

% |5l

2o 100

=

= 20 = s

10
SHE-1 SHC-3 SHC-4 SMEDW

<I1¥> ABTS #4tst &4 37 43

L}, In—vitro test
(1) A=A 37t
- MESAS Raw264.7 A X5 o]&sto] A3 23 SHC-1, SHC—-3, SCH—4,
SMG-DW& E%F °F 100 ug/mle] FE7HA= ehbds Ao g gelsigle

m |I|I |I|I |I|I

Concentration{ug/mi)

a
=

m SHC-1

=1}

B SHC-3
mSHC-2

Cell viability (36)

W SMGEDY

—

wy =

na
1]
=z

]
=]

<19 > Raw2b4 AE=A H7l A3
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(2) NO test
- RAW264 7 AEZ 24well cell culture plateo] 2X10° cells/well %2 seeding
3t 3 10% fetal bovine serum(FBS), 1% Penicillin/ Streptomycin®] 7}
DMEM Hj&fed o 52 24A17F vk, =1 3 lipopolysaccharide(LPS, lug/ml)¢}t A&7}
T E ¥3E DMEM (1% Penicillin/Streptomycin) H] e o &2 3] 5}¢]
24 A1 7k wl S

Hj kol k& A wj kot

ol
(intron 21021) A]¢F& o] &
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on 3d H 66Uzt TUS A E sIQlrh 397} 6UwlY § PBSE A v
MTT(2.5 mg/mL)E DMEMu| Aol 108] SAAIA 1 g4ds 1 mL 7tk
37T A 4A1ZE v A 5.

- 21 % wAE ¥gx DMSO 0.5 mLE H7lale] LA 1058 St ¢d3s] 591

% 570 nmollA TFEE S S

— AZol M=y 4z o) Fed mAo Uk REadE CYP2EL
transfected HepG2 A|EFZE o] &3to] FAH A2
— 10, 25, 50, 100, 200 pg/mLe TE= Z}ZF AXo] AMES A 32 MTTHe

o3k Al¥ HAS A3 Ay 10, 25, 50, 100, 200 pg/mL F-A ]9 ¥ ws}to]
Ao S Fv AR vewon e Al57F 100 pg/mLe] &%
J Z JEgS FA = Aow eSS (HES 80% o)A).

100 I I

SHC-1 SHC-3 SMG-DW =

m Biank

b

m 25

Call viability(%)

=50
100

=200

—

mE j

o

1=

[u

<ad> AEEAY 27

- A 825 Ak &l ofgkwt H2ls S 4% 50mM, 100mM3I} 200 mMe]
o A 3U7 AYetRS wf Z+2t 95%, 84.5%, 80.9% <100 mMe] =& A|E

A=
o -
AEES YEdo] FA el & 2Fol7F $lA S
— 3 6¢7F 100 mMY} 200mMe] FE2 ZHZ o ekevt A EEde S 27
|

82.8%, 80.9%, 57.5. %2 AEAEES YERY O] &S0
olH 7] 93k e Ay FEE 200 mMe] %

mlm
m&

- 134 -




Cell wiability (%)

100 l
20 1 L sl
B0 | m Dday
ki 1 Sday
m boday
20

Biank SOmM 100mM 200mM
oiEE HEl 5=

<I9E> ogs Ay el wE AxASE 23

Cell viablity(%)

6O
an
20

o

Biank  100mM  200mM 200mM + 200mM + 200mM + 200mM o == P
5HC-1 5HC-3 SHC-4 +5M G

i

<IOY> olgE HAdd whE HailAeAtels St aEe] AxAEE A3

t}. In—vivo test
(1) dlghbs Folol] o3 54 F=AE
- oﬂ B8 Fojo) 93 7HEA FEAIFL 25% ethanolS 5 g/kgel Yo7 1Y 13]
ZF 747 Fojete A ow AAg o Ay 7HEA e A # GOR/AST,
GPT/ALT %! LDHO| HF5krt S7hste], olgha Fofel] ofs] b7} &/4dw]of
5o HEE FHoRE e

- 135 -




)

GPT/ALT

=

= = F =

0

g 5

(M) LsSw/ioD

= = = P = = =

= =
= b by 5 - =

U L ildD

Nang

£t

Nong

ol

oA, &3 T AST ¥

[e)
TN

w}

wo

X
B

)

—

e

9]
PN
T

Apatol Aw

ALT=

Els

o
o7
o
oj

==
o

=] 7}

g3 AST/ALTY

GOT/AST

[ = T == T = R = N = |

n.L ﬁ,._
Em_zﬁ,_on_bﬁ}__
b I R |

NSy /LoD

L
s ....%. Au/
- 4
L.uwo.....
JUNH\
(8
5
&
lﬂ..r
%,
"%
(#)
s
&
L..mw.
"%
%
£,
%
"%
%
.\.w...
(o]
%
7
N\.mv%

- 136 -



7.

GPT/ALT

GPT/ALTIUA

q T
(2) In vitro ¥ In vivo HXEE <= 9

eg Aol g leii "5 7}%} Hold
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289 )
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agBE

[Base: 7| S A (n=90), Unit: %/2]

<> 2AAI 2 W HHFIHD)

11— )

1213 88,13 SEE8 s 2 &R
121 2812 B8 S50 U A EBICHE 21210 BRSO, o 30% HE "BIkE 2AAE Z1)
8,181 B8 BE 1omi0l LHEH HCPE QS 0 0% EXH0],
13 88 BYS £2 1, 51% 15 S22 BAsH= AT DHUE & US
m 383 H/28) = 131 28 88 (181/140m)

IBBZ» 434 4.32 HEZ» 3.02 341
—_—— ——
» Bt =8k

56.7 56.7

Hostct fak= e

622 644
= AL A

1R ZAH 27 =M 13 ZA 28 M

[Base: Zt3 SEHX} (n=90), Unit: %6/ ]
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HENZE210008 BB EENH XF DA ER

PSM 21T A Y I A2 9258, NI E IS BIF = 6737 ~14718"
15009 [ Q) 2| 80| =X 0], I 7Y SlYUN HIBE e B

?HS
0l0 M2t ME 8HE SEHU NAS S HRF=AS ANS +US
A m Ot 500202 W @l elel w212 1,50091 0 M) Rl ol RS
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oo - o BSOS | s 58
a0 | S F e e —
s¥Nes
a2
479
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=g HEFY
EL IR
2 TR

(TR L N P !
TITTEECIELILIELEREEEEIY
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[Base: 7| £ SR =90}, Unit: %/8] [Base; 1,500% & (4 2 &K} (n=70), Unit: %/ |

<ad®> AR 2ok 71AR7}
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@ ME &S E 20, s 200 (ol 0 es.9%2 SH NI SHXOEHIIE oI AN, O 2 43.3%, ‘2 =35.6%,
MY SEHCEHIEGUS

MA2
B sTE289%) 2 MO HIIGIACLEL BLHE SH0/60.0%E HUS

4.29 4.36

23 Top3% | = (Base) R0l o}
stolsgte (o) 6.7 6.7 400 66.7 133
gl gxget o0 333 367 400 633 33
Y=g (0 500 333 46.7 76.7 16.7
o (0 333 267 0.0 60.0 13
oig  a0tp (30 533 367 367 76.7 67
soch  (30) 433 433 500 70.0 123
dgd G0 433 00 33 700 133
ge g (60) 433 383 6.7 68.3 100

[Base: & 5| SEAH n=90), Unit: %/

<ad> A AF_BEE A1)

@ 18 5 & 8 2H(140ml)2 2 Eol L= 21 2101 56.7% % % A OLE A (] AOfetli= 22
UAS
21223 S8 4 AN HGollH=2A20164.4%= FUOLL B O =CAA LS 31.1%2 2 4+E Z00HEH =92

UUE

41 327 an 3.23 333 357 333 2.40 342
TE s . . » . - . & . .
—22- 33 33 b= ~33- 17
1% 2E
= 567 6.7 o7 56.7 60.0 633 46.7 50.0 60.0
§§ ug
o B B om B HE B =
432 437 4.30 430 433 430 4.33 423 437
18876 . . . — . . . .
o B B [300] E
-
(18/281) 6a.4 50.0 733 0.0 66.7 567 70.0 667 63.3
-ag
44 “a3 33 e s 6T as 67 Ere
#H moswe Eswe @gFEs a0y a0ty 500 g [P
(50 a0 30/ 130) a0 6o 30) 50 50)

[Base: 24 #| SETH (n=90), Unit: %/ |

<> 2AAI AT _BEEARIH)

S XS =HEH™0I42.2%5 NS 5% CH,USC'EFH SAAHY MR 2 SHHUUS

g o3 L
HA HOEZ ooon mazs 300 a0 s0CH oy k]

(Base} 90} (30) (30) {30) 130} (30) (30} (30) (60)

Bl st Fo1m) _ a22 467 400 400 33 467 367 6.7 400

m-?—il- 1.1 67 67 200 200 33 100 67 133
weld . 100 167 67 67 - 100 200 67 17
S8 ety . 89 100 100 67 67 100 100 200 33

[Base: 47| SR (n=90), Unit: %]
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CE]

*Too small base, [Base: 2 Fl 2SRt (n=90), Unit: %/ [Base: 1,500F & (§ P& 2/ A (n=70), Unit: %/T |

<ay> 2R AR AAAN F Y oG 24}

B AMAALER2FNE S MAES 90 (Het SEOIRACO, S0l U0I A WolCF, s It H &alloF et S0
o101 U g U, ES0I 0 s0ILIOF BV = A Eota11%e B0 SH HAS

+ 820 L L0 S CH1somi) 211 « OIS SHOMED 22
.+ Q0N RATO BT 14.4 « SO0l SHNH B0 22
- 20 WM B 13.3 * SHOI DI EMZD HEHOIR BCH 22
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3 AE on gulge AAGFE Fske] &%= 85 TolA 81 FeF 23] &5
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A =3ttt FE 42> o] ¥4 (Whatman

No. 2)% o33k thg, ofes 7heb 0
71e] ¥l diethyl ether® FH7lsto] A 84 A4
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AA ZAPE SFOE ST

eI 4 20y, U, BE, EREY FEE T AMEYS Flst 47
Table 5 Vet wade] Atz d 5 SUHTF>7>E43 solw g
T S>> > Folfith. 53 SuTE Tadu dE o IAb
32 gheko] oF 1.38¥] FUlskE AME B 5 AT

3. Crude saponin % (wet, mg/g)

PG AP KP DP MP
Bef
erore. 72.2 83.2 99.4 62.7 86.2
Fermentation
After
. 66.5 56.1 137.2 49.3 84.7
Fermentation

PG: Panax ginseng extract, AP: Acanthopanax sessiliflorus extract, KP: Kalopanax pictus exXtract,

DP: Dendropanax morbifera extract, MP: Mixed extract.

® Ginsenoside A

W gL €3|A17]2 0.45 p£m membrane filter? o33t th5 HPLC (Agilent 1260,
USA)E o]gste] AAwAtel= s FA 8. Zd2 C18(50%X4.6 mm, 2.6
pm), A=7] = UV detector, 203 nmelA FAs oW, olsdozs S/ (A)H
acetonitrile (B) 8] gradient system= A}£3+% 2™ gradient+= 0-7, 7—11, 11—-14,
14—-25, 25—-28, 28-30, 30-31.5, 31.5-34, 34-34.5, 34.5-40 &vit}
80.0—-20.0, 71.0—-29.0, 71.0—-29.0, 60.0—40.0, 44.0—-56.0, 30.0-70.0,
10.0-90.0, 10.0-90.0, 81.0-19.0, 81.0—19.09} #Zo] ZH3AI o] &5

1.0 mL/min°]lem A8 FJFL 5 pL, ¥4 =& 45 CE 3
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Analysis Instruments

Agilent 1260

Column

Kinetex X 2.6 um C18 100A

Flux

0.5 mL/min

Dose 5 pL

Injection concentration

Ginsenoside 1 mg/ 60 mL in 80 % methanol

Detection UV, 203 nm

temperature

Column

45 T

Mobile phase

0 : ACN =

80 :20 ~ 10 : 90 gradient

3L

ar.

g A 9] gi

nsenoside &% vl (wet, mg/g)

Rgl Re

Rf Rg2 Rbl Rc Rb2

Rd

F2 rg3 ¢k Rh2

PG 212 311

080 061 593 413 212

121 111 0.68 069 0.04

FPG 041 040 022 043 032 030 0.08 0.32

080 065 141 0.14

PG: Panax ginseng extract, FPG:

Fermented Panax ginseng extract.

T3 VBT A, Wartlinpinaa) hh (GINSENOHOEY 20150801 1400 27 G000 1 0}
L
w{ PG :
-
- Rb1
1 Rb2 R3 \ 1
Rgl RF Rg2 3 % Rd £2 i : Rh2
= " i
P/ . d,’ ‘L,E : 3 \j{ TR T it ,
=1 g 1 81 M0 1 L A [ f KERJIW i l
. ./\'Unt_._..d. - —-_J‘k_.ﬂa. /"\Jlll-._u L....:M,,w_-nu...-'tn._...,m...-.._-‘_.n /r\ f\___-- f‘l\ .. h*\-ﬂ“'\‘\——-———‘]\vﬂ
0 M M - n 4]
] VWET &, Wasalan foaTis o (S INDTIDLT 150001 18003 TV 6]
LY
=1 FPG
[ -]
o0 K .
i
v g |
@ 5
2
] i 5:' 2 i ER i i 5,}&1'3;_ 5 ik il\
ﬁ' H L 5 A a2 & g A R oA Azl
1 T - —_— J».__.,_. ﬂ\\,: & s .- "\.ﬂ_M.i,;‘.,J'._
) e — i po— e ey s T e T
1% o X b

<I¥> 247 A

5. 9] HPLC profile ¥4

PG: Panax ginseng extract, FPG: Fermented Panax ginseng extract.
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221 Wtg M AS Ealo] wE A FAEF N9 Major ginsenoside Rbl, Rgl, Re, Res9 o
Zol | S5 e AS FJAT 5 dglon, 53] oy dFo] HoAd dxg 22k gAEE
Compound—K2] gtko] Hr3a o= 0.69 mg/goll A HEa® 1.4 mg/gl. & v AR AL &

1 & 4 Sl3lvt. saponin pathway &l A3 g thrl oA BHdE 2oz, Rbl — Rd
— Fy & AX C-K7} A Aoz el 599t (Sung, 1995).

Acanthoside D +4

OH“
H
o

SN A7 2 g 4Us] gof 50 mL F3 ZgAFe FHstoh HPLCE WghE=
ks g3 ¥ 0.45 uxm membrane filter® oj¥3dte] HPLCE o] £33}
Acanthoside D& #2]3}$lth. Acanthoside RS HFYFEAA AfAS

D
oM wFEstor, ok AFXYRE FZEFE A =T 24K st V7EH

OH
HO,, WOH
OMe oH
O O
0 wh
MeO H H H OMe
O/Dw °
HO -
' . MeO
HO' “OH
OH

<71¥> acanthoside D& %72

i}

¥. acanthoside D& HPLC &4 x4

Analysis Instruments Agilent 1260 series

Column Phenomenex C18 (4.6 x 250 mm) 5 pm

Flux 1.0 mL/min Dose 10 pL

Injection concentration | Acanthoside D 1 mg/10 mL in 75 % ethanol

. Column
Detection UV, 230 nm 25 T
temperature
Mobile phase Mobile phase A - H20 Mobile phase B - ACN
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I

wg A %9 acanthoside D & B]w

(mg/g) Acanthoside D
AP 0.54
MAP 0.49

AP: Acanthopanax sessiliflorus extract, FAP: Fermented Acanthopanax sessiliflorus extract.

T VOTA, Waelah a0 nm (UEENDRDE T 01511 120047 310010101 D)
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<Ia¥> va A ¥ Acanthopanax sessiliflorus extract®] HPLC profile ¥4

AP: Acanthopanax sessiliflorus extract, FAP: Fermented Acanthopanax sessiliflorus extract.

Acanthoside D%} Eleutheroside Bi= Acanthopanax sp.9] So]dQl Aoz d&HA Qlo <
7ol A AR o7 HAAo] 7Fsdlu, Eleutheroside B Bl Ao A 9 stk (3 0.03 %) 9]
) w3y F7|FA 3 0.14 %)l FsHol loermE @7ty oF&H Qo dANkA o® ghfx o

Q)= Acanthoside D7} X ZAE o2 ] Aoad Ao w ALgHT}(Lee, 2003).

A s B o7ty =N 2 ZTARQ Acanthoside DO ko] Wi d 0.54 mg/gollA
g% 0.49 mg/go® W3S gl 3 4= Q).
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Kalopanaxsaponin B 4]

TN A5 2 g2 AYUs] gol 50 mL ¥ ZgAAe FHeoh HPLCE WekE=

Ad3s gelst 3 0.45 gm membrane filter® ©]¥3ste] HPLCE o] £3t9

a1

Kalopanaxsaponin B2 #2493} t}. Kalopanaxsaponin B F% 2 243

epA ool A Woprigkor], Mok ABAE TEF FAAN & BB 5]

v}

71718 A= Bk

<Z1¥> kalopanaxsaponin B TF+%2]

¥. akalopanaxsaponin B2l HPLC ¥4 %4

Analysis Instruments Agilent 1260 series

Column Waters XBridge C18 (4.6 x 250 mm) 5 pm

Flux 1.0 mL/min Dose 10 pL

Injection concentration | Kalopanaxsaponin B 1 mg/10 mL in methanol

. Column
Detection UV, 210 nm 25 C
temperature
Mobile phase 10 mM NaH,PO, in H20 : ACN = 75 : 25
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F

vty A %9 Kalopanax pictus extract &% Bl

(mg/g) Kalopanaxsaponin B
KP 8.70
MKP 2.59

KP: Kalopanax pictus extract, FKP: Fermented Kalopanax pictus extract.

[ VDA Wibsidasgeeorl) oa RNTENOTOR 1 00 0008 1alG-II0m000 §

KP

Kalopanaxsaponin B

15 35 304

0 WDk, Wi gl b (RRTEROIDE 1 IBOG00 Ve0G I LN &
.| FKP ' _
<—Kalopanaxsaponin B
50

&

)=
R

<I19¥>"§ A & kalopanaxsaponin B2] HPLC profile

KP: Kalopanax pictus extract, FKP: Fermented Kalopanax pictus extract.

A~

AT 5

AT

U2 saponin A% Kalopanaxsaponin BE AR &2 2 AAsty &5 HIE =
skt (Hong, 2002). waxgds &l SUF 599 AZAEA  Kalo
panaxsaponin B9 &&o] @gd 8.70 mg/gollA TaF 257 mg/gl® A HIE T
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FDP: Fermented Dendropanax morbifera

DP: Dendropanax morbifera extract,
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W &5 &4

@ DPPH radical &A% =74

=
AbEE Y, B, o] wWHe Qb A Yzl 2,2—-diphenyl—1—picryl

hydrazyl(DPPH)©] 2394 (H-donor) 9+ ®E&38ls 58S A8z sto] F4s=

RO %2, DPPH 7WA13A delA wig Zst F45 HoF7] W] UV-Vis &%

FEARZ ST 5 Qo] Tkt 5o kAo ® FHLASHA o] &= it
F29 4 AEE 94 s 2 4% F 96 well platedlA AlE 20 pLel 0.2

mM DPPHE 180 uxLE £33 % 4x7 stelA 303+ HEgst & ELISA
reader (BioTec, USA)E 520 nmeolA SI3EE =AYt AI5E H7IeHA &2

FAATE QA S vlastel @O 2A% (%) & B ge AR 9
T

AAkst & 24 A5 Yz AA Gl dish Aol A HuZd AAS0] 50%7F H &=
FE2l ICs0= (Inhibitory Concentration) 3FAFSFA T kA W FoFE 2= ascorbic

i

acidE wEHE ZA 8] ALE3FY ).

DPPH radical scavenging 1- AR #J7hY 9%
- > 100
activity (%) FH7Y] FH =

9 9
8 8
7 7
= 6 =
£ £
g ° 5 5
E‘i Ea
= =]
B 3 n 3
o o
= 2 = 2
: li-:-i
0 0
FPG AP FAP
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<13 >DPPH radical scavenging activity.

PG Panax ginseng extract, FPG: Fermented Panax ginseng extract, AP: Acanthopanax
sessiliflorus extract, FAP: Fermented Acanthopanax sessiliflorus extract, KP: Kalopanax pictus
extract, FKP: Fermented Kalopanax pictus extract, DP: Dendropanax morbifera extract, FDP:
Fermented Dendropanax morbifera extract, MP: Mixed extract, FMP: Fermented mixed extract.
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MAESA S MTT assay)

of Alzel e AMESAES MTT(3-(4,5—dimethylthiazol—2—yl) —2,5—
diphenyltetra zolium bromide, Duchefa Biochemie, Haarlem, Netherland) %" o =
43It 96 well platedl welld RAW264.7, A549, B16, 3T3-LI1AMXE=Z HF
&tof 5 % COz, 37 CollA 243 Wik 5, 24 A5 HE A HFske] 4843 A<k
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SHAtE ©]9 5 mg/ml & MTT Aleks o] &ste] 10 pLA& 2z welldl 7kt 5 %
COz, 37 T HHF7]olA 4A1ZF &<F AA&AH. MTT &99& s8] AASke] wjek
plateE AZX3% % 100 ul dimethyl sulfoxide (DMSO, Sigma —Aldrich, USA)=Z
ME Yo #EAFE formazan crystale] HEpA oz HbALy  g23)3sle] ELISA plate
reader (BioTec, USA)E 570 nmolA FFTE SA4sAT. AESAYRES FA

E9 FEEL AYW 2o W& AL

|
Cell viability (%) = < 100

e

7

Ta 24

RAW 264.7 macrophage cell ¥k

Addo] ARESE A XETA RAW 264.7 cell> SAXF23 (KTCC, Seoul,
Korea) ol Al &-oFdtol AF&-3talth. RAW264.7 AMXE+= 10 % FBS(Fetal bovine
serum) & 43 DMEM (Dulbecco’ s modified Eagle’ s medium)el (10 % FBS,
100 U/mL penicillin 2 100 ug/mL streptomycin)< d7}3t wjx]| & o] &3}y 37
T, 5 % CO; incubatorol| A wj<kst3ict.

PG ®FPG "AP EFAP

_ 120 120
E g
£ w0 E 100
=) =
o g
T 80 - = 30
g 5
; 60 =~ 60
E 40 2 40
= 290 20
S =

0 “

control 0.001 0.01 0.1 1 10 (mgmL) control 0.001 0.01 0.1 1 10 (mg/mL)
EKP =FKP =DP =FDP
_ 120
g 3
g £ 100
5 s
b4 1
= = 80
2 £
B 2
g 2 4
E =
> i
2 5 20
&
U U n -
control 0.001 0.01 0.1 1 10 (mgfml) coniral 0.001 0.01 0.1 1 10 (mg/ml)
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<I¥H> MXEX5A RAW264.7 cells

10 sample(PG, FPG, AP, FAP, KP, FKP, DP, FDP, MP, FMP) on cell viability
respectively. In the cell viability assay, RAW264.7 cells were incubated for 48 h
with various concentrations of samples. Cell viability was determined, as described

in the materials and methods.

PG: Panax ginseng extract, FPG: Fermented Panax ginseng extract, AP: Acanthopanax
sessiliflorus extract, FAP: Fermented Acanthopanax sessiliflorus extract, KP: Kalopanax pictus
extract, FKP: Fermented Kalopanax pictus extract, DP: Dendropanax morbifera extract, FDP:
Fermented Dendropanax morbifera extract, MP: Mixed extract, FMP: Fermented mixed extract.

1059 extract(Z4F, o719, Sy, 3d &3tE, w34t g ety wE U
e, EFHEE) gAY TS F 7 Ae HAFEEE ASE] flstd AXE
545 Yetdl =X @3 APAFZ RAW 264.7 cellol Al 48A17F &<F At & o] &
A7} Aol WA= cell viabilityol]l #3F &S FA3FA T A MEQJ RAW 264.7 Al
XE AEEY 108 A2E s=d=z2 g A xe] AHesk & MTT assay WHoOZ Alx
AEERAM AEZEAL 575 gtk

O AR 2Ed w54 TEs s59d 25 001 mg/mLolA 80 %ol e Al

AEEAL JeA etk mebd 001 mg/mL SR FAEET AN FS At
Hele AEEAAA Z98 dAEde JegAd 28 Aoz swadnh. 2 1
mg/mLold BE FEde wad wEdnc AXEdgel vk AL Solgom 39l

g = Addoen, 10 mg/mLelA EF AEZEAS JeEtd .

* Nitric Oxide (NO) A ZF 54

RAW 264.7 Aol tjste] DMEM A& o]&3to] 1x10° cells/mlz ZHg &
96 well plateo] AFE3st1, A8 LPS(1 Og/mL)E 73t A2 wix S EA]o A
glsto] 24417 HjeFstSlth A E NOS kS Griess reagents ©]-83to] AZul ¢k
s 100 0Lt Griess reagent[l % (w/v) sulfanilamide, 0.1 % (w/v) naphtyl—
ethylenediamine in 2.5 % (v/v) phosphoric acid] 100 0L & =339 96 well

platesol A 10% &<t HWF-&A|7Z1 & ELISA microplate readerE ©|g3to] 540 nmol
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Aok A Y nitrited 5%+ sodium nitrites DMEM ®j#] o] &
§3ato] AAtet o, LPSE Agd A+ LPSE A& sk~

2 gzl B nitrite F2 2o)E 7IFO R ZF AR NO A AfBAHS 3
lstgith. &k, dAl &3 NO S AAS: 522 L—-arginine® 73 FAMAQI

N—monomethyl—L—arginine (L-NMMA) 2} ®]w3&}e] INOS F% & Ao v|x+=

o 652

120 L - - o ok ek

100

80 LPS

Before Fermentation

60 1

After  Fermentation

40 1

N
E
[]

L-NMMA
20 A

NO Production ( % of LPS)

LPS{ng/ml) + + + + + +
Sample (0.0lmg/ml) MP KP DP AP PG
LIVMAGM) - - - - - 50

<19 > Measurement of nitric oxide(NO) production.

Effect of mixture, Kalopanax, Dendropanax, Acnthopanax, Ginseng on excessive
NO and ROS production by LPS-stimulated Raw 264.7 cells. NO release were
measured in the culture supernatant of Raw 264.7 cells treated with 0.01 pg/mL
concentrations of samples with or without LPS (1 pg/mL) for 48 h. L-NMMA
(50 uyM) was used as a positive control drug for NO determination. Each value
indicates the mean of 3-4 independent experiments.

XP < 0.05 and *k % P < 0.01 versus LPS-treated cells

PG: Panax ginseng extract, AP: Acanthopanax sessiliflorus extract, KP: Kalopanax pictus
extract, DP: Dendropanax morbifera extract, MP: Mixed extract.

A A EAA ErEE HEASQ AESFEHEQ NONitric Oxide) A7l dhéte] 105
extract(:F4, @7Hy], Ui, &4, E¢e, TR, TR, daSvy, e g,

g i) 2HdagHE 2AEIYY. U542 & 48X lipopolysaccaride(LPS)+= 1

ot

o

S AEL Yo &3, Raw 264.7 AlE 9 72 macrophage B+ monocyte

o] A1 TNF-a, IL-6, IL-183% Z& pro- inflammatory cytokineS F7MA|7]& Aoz <

- 173 -




A4 k. ASgel #eishe NOo| digh oA&S 2lsty] A8, A RAW
264.7 Aol LPSE Aelste], Had =3 Has sFd0] Avpht NOBE = o
Ast=Alel gt AFS AAEAth 10F Alsel sk NO 44d =4 A== LPS &
= Aol EHHE NOYS 100 %= 3Hatste]l vlwst A3 ZE A 27F INOS

o

b EE e gistk Abstd &S BReste adE glstr] & SRS vhEst

—dichlorofluoresceindiacetate (DCF—DA) & o] &3l A3z

stk 6-well plateo] 2x10°7H2] RAW

264.7 AEE &7 F 37 ° C, 5 % COp W7ol A 24413 F< wiFe ok, Al

TE 1A A A stk LPS(100 ng/mL) & 24417 28 th% DCF-DAE 3
]

K3
>,
i3
o
i,
rr
e
oX,
>
P> =
1o
o
kit
il
_ll)l'
O_u

ofN

% Y3 37 ° C oA 308% o wgssith o, 45

olr
o

Black plate® %71 &, ELISA readerE ©]£3}9] (excitation: 484 nm, emission:
530 m) oA =438+t DCF #3359 Z71gL dx2+ vluste] 85 (fold) =
AAE 3F .

™
=

oy
=
=

GO
-
L

|:| Before Fermentation
- After Fermentation

Fs
=]
L

DCF fuorescence (% of Control)
[ (=2
=] -

0 +H=

LPS({ug/ml) - + + + + % +
Sample (0.0lmg/ml) — = MP KP DP AP PG
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19, Measurement of reactive oxygen species(ROS).

Effect of mixture, Kalopanax, Dendropanax, Acnthopanax, (Ginseng on excessive
NO and ROS production by LPS-stimulated Raw 264.7 cells. ROS production
were measured in the culture supernatant of Raw 264.7 cells treated with 0.01
ng/mL concentrations of samples with or without LPS (1 pg/mL) for 48 h.
L-NMMA (50 pM) was used as a positive control drug for NO determination.
Each value indicates the mean of 3-4 independent experiments. P < 0.05 and
Xk P < 0.01 versus LPS-treated cells

PG: Panax ginseng extract, AP: Acanthopanax sessiliflorus extract, KP: Kalopanax pictus
extract, DP: Dendropanax morbifera extract, MP: Mixed extract.

ROS #H|+= innate immunity®} #FHAJo] A, YA ES T B2 M7}
pattern recognition®l] 2J3t 54 XY FAo] FrHo] 2AE= FHAoRE IdHA
At

107}A4] extract( Q7 e, Sy, 33, EFE, 2as, $aervty, #asy
Fo0asd, Ednai)o] LPSol o8 RAW 264.7 AlXZul2] ROS AAdel WA+
a3E DCF-DA assays &3t HESS Y. WA RAW 264.7 AlXe] 0.01 mg/mL
o FE=S A At th5, LPSE Al W ROS A& FX3te] DCF 334
Atk 1 A, obFd APk shA b2 tixdtel Hlske], LPSE wE A%
AgrolA= Y48 e FFAEY FUHE ESAY. o224 LPSe A7l RAW
264.7 A3 U2 ROS A4S &7 T AT Fig. 11 A% 4|

ROS(Reactive Oxygen Species) Aol vR+= d&F2 tfxo] AATol B sk

12
o
i
Jo
kit
ol
38
dlo
fto
4

T Fog FrEgon, w59 Foli (0.01 pg/mL)E HaAI} FEF ROS A
A oAl #el B xpolzh Al ARk dizte]l wEte] ROS AE S AAlBtE 2SO

T AN Tl TEEaREF A ROS B4 9Also] £ Ao YENH
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* A549 cell B
Alalof] AFESE H YA X A549 cell St A EZF23] (KTCC, Seoul, Korea)°ll
A ok dbol AREEYETE. AB49A4EE 10 % FBS(fetal bovine seum)E $Hf-3h

RPMI1640 WA & ©o]&3ta 37 C, 5 % CO; incubatorel A Hlj<Fstitt.

FEA A E AADH S =457 Y&l 2 mM Thymidine (Sigma—Aldrich) S
24 A+ &3k Aol AEe A

& FAANZ F PBSE 23 AFHEAY. 1 F A=
E % UhA] PBSE 23] AlHsta ot

& FrY FEee Agslv Axols AR AT AldAe ojsd Ax F

o
O

!

oPG oFPG EAP BFAP

=120 120

£ =

< 100 E 100

e

“; 80 N Eow
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g 6 S )
4]

ﬁ 40 — E «

% 3

50 —— 20

G ml g

g o . Yoo

10 (mg)

Control 0.001 0.01 0.1 1 L) Control 0.001 0.01 01 1 10 (mg/ml)

EKP BFKP EDP OFDP
~ 120 _ 10
] 2
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<I1¥H> Cell viability in A549 cells.

Human lung carcinoma cells (A549) exposed to samples 1. PG, 2. FPG, 3. AP, 4.
FAP, 5. KP 6. FKP, 7. DP, 8 FDP, 9. MP, 10. FMP over a period of 48h
treatment. Cytotoxicity was tested at 0, 0.001, 0.01, 0.1, 1 and 10 mg/mL. The 10
samples at 10 mg/mL exhibit significant cytotoxicity. All results are representative
of three independent experiments. *p < 0.05, **p < 0.01 and *+*p < 0.001.

PG: Panax ginseng extract, FPG: Fermented Panax ginseng extract, AP: Acanthopanax
sessiliflorus extract, FAP: Fermented Acanthopanax sessilifforus extract, KP: Kalopanax pictus
extract, FKP: Fermented Kalopanax pictus extract, DP: Dendropanax morbifera extract, FDP:
Fermented Dendropanax morbifera extract, MP: Mixed extract, FMP: Fermented mixed extract.

'S
=3

Cell Viability ( %0 of conirol)
1]
<

o

* Hoechst staining

ME AFES tEAQ dAFel chromatin condensation® fragmentation< ¢l &

9l Hoechst stainings 3 33tk 12well platee] 2x10°2] AM*EZE platingst

+

7 ColA 2443k F<F COz incubatoroll A vl T o] % FEES AYshA &2

fofst & DPBSE well&

jus)

3
v FEES 0.1 mg/mLs A AL 2443

£ K

washing @t 2 %9 paraformaldehyde& 300 ul/well #8312 15%%F incubation
3O # M cellS fixation Tt 71 & DPBSE o] &8 paraformaldehydeE washing3dl]
T3 0.5 %9 tritonx1002 300 ul/well A3t 102 F 1 nM2E Hoechst

332585 A& F1 30%7F oF Wb A7l & @At}
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<1¥> Analysis of apoptosis by fluorescent microscopy.

PG: Panax ginseng extract, AP: Acanthopanax sessiliflorus extract, KP: Kalopanax pictus extract, DP:
Dendropanax morbifera extract, MP: Mixed extract.
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* 3.5.6.1. 3T3—L1 cell vjeF 2 #3}

S EFEYPOR BE B 3T3-L1 A¥FE 10 % FBSE 73 DMEM
Hj 4] (Gibco, Grand Island, NY, USA)& ©]g331aL 37 T, 5 % COp 7oA wjek
itk 3T3-L1 AWAEe 35 fsto] 3T3-L1 AWAZ7E °F 70 %9
confluencys Yetd wf 3 F5E2 (10 g/mL insulin, 0.25 M dexamethasone,
0.5 mM 1-methyl=3 —isobutylwanthine) & F7}A]Zl DMEM #jfi oz 247 X
WAE B35 53 U3 10 % FBSE /3= DMEM #jofolel A 7U7F wljokato]

80 % °17¢ A YU = FRAsFAT

t
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Cell Viability (%0 of conirol
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control 0001  0.01 0.1 1 10 (mgml) control 0001 001 01 1 10 (mg/mL)

"KP  =FKP
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Cell Viahility ( % of conirol)
Cell Viability { %0 of conirel)

control  0.001 0.01 0.l 1 10 {mg/ml) control 0001 0.01 0.1 1 10 (mg/ml)
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<Z1¥>  Cell viability in 3T3-L1 cells.

To study the cytotoxity of effect of 1.PG, 2.FPG, 3.AP, 4FAP, 5KP, 6.FKP, 7.DP,
8.FDP, 9.MP, 10.FMP on cytotoxicity on 3T3-L1 cell MTT assay is performed.
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PG: Panax ginseng extract, FPG: Fermented Panax ginseng extract, AP: Acanthopanax
sessiliflorus extract, FAP: Fermented Acanthopanax sessiliflorus extract, KP: Kalopanax pictus
extract, FKP: Fermented Kalopanax pictus extract, DP: Dendropanax morbifera extract, FDP:
Fermented Dendropanax morbifera extract, MP: Mixed extract, FMP: Fermented mixed extract.

10708 A&el 3T3-L1 Alxe] Al 545 A3 f&l MTT Ax 54 EA¥ES
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MArxd 24 AAdS gQlstr] flsted Oil Red stainings At FH|E
3T3-L1 AWHAFAEE PBSE AMES & 3.7 % fromaldehydeZ 1A|F 1143}
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60 % isopropanols ©]&3sto] A%, AZ % 0Oil Red staining £9& g sto] A&
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! Before
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<Z1¥> Measurement of oil red staining.
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To investigate the lipid accumulation on 3T3-L1 oil red staining and triglyceride
contened (TG) were performed.

PG: Panax ginseng extract, AP: Acanthopanax sessiliflorus extract, KP: Kalopanax pictus
extract, DP: Dendropanax morbifera extract, MP: Mixed extract.
3T3-L1 Oil red Ao AA=AL ZA}s}aL Triglyceride (TG) contened A] 383}t
A A" M EZE= 24 well plateolA] 1x10%¢) WE® Zd o8] skt A AW Az o ¢
A AdHF3 3 xEH 3 media(IBMX 51.8 mM, Dexamethasone 1mM, Insulin 10 zM)
of BES ASA GAL S Ae 144 FE ST 14 AL Be FHRE
QA JbEsl B2 Aoluuth 2elx 23 B9 ANE Fig. 199 2ol BA HUT

e T, B, @b dE2ael MDL Aeld AEe Blaste] aas WERdnh

=
=l
=

)
=
'

MDI (Insulin) 1uM

Before
Fermentation

After
Fermentation

Y
=
"

Tyglyceride content (TG) %o
[ =)
=] =]

0 -

MDI(Insulinl uh) - + - N N
Sample (Img/ml) - mp KP op ap PG

<Z1¥>  Measurement of triglyceride content.
Triglyceride contented was measured by dissolving the lipid droplet 100 %
1sopropanol which were indicated in fig. 19 compared to MDI-treated cells, MP,
KP, DP, AP, GP and fermentated MP, KP, DP, AP, GP decreased TG content in
differentiated adipocytic 3T3-L1 cells which are indicated as MDI. *xP<0.01;
#xxP<0 .00l when compared with control MDI.

PG Panax ginseng extract, AP: Acanthopanax sessiliflorus extract, KP: Kalopanax pictus
extract, DP: Dendropanax morbifera extract, MP: Mixed extract.

Triglyceride %2 100 % isopropanol A%< &3

atgieh. MDI-A2) | Alste] val, 2az

=

|\

AA SHAE Fig. 200 EA]
=, S, 24, ooh, 4 B EE

5 ot SR FAH o7y, TAS MDIE EAHE adipocytic #3tE 3T3-L1

rkot'

AZAM TG &= A ZATH
g TR a5 F F5Y AE BT MDI AEE AR HEd F2 adE

- 181 -




stAl YEFSET
MDIA 2 Al

[
T

=]
ol

1]

¢k Wlis

ST
X

Al

& MDIAHF
%7 %]/]-v‘?"

AL
“

-
>z &

i
N
Ho
&7

;Q.“_

T
O

o

Ay
s i

)
=~

Ca

_]

S
fas

CH
Hol&= Zloz A}

=13
=

=
=

] o

Pz
o =

7}

a

o

a4
b v

°

Sk
H

H]3] Triglyceride contents(TG) 9]

T O % Ascorbic acidE A}

0

0
o

w

B
Lﬂ

R

7 oh %

L —

L.

ol A

ol

=

NP

ol
ﬂNO
ﬂﬂ
;OL

2

]

=
=

th7} 2ol 7} g1giom]

=
]

3+

5

o
o

ol

X
-
Y
il

ST
X

E2A A

=
)

)

LY
X

3to] 10

S

2] RAW 264.7 AEZE AR

3L O

o] Agd &, MTT assay WHOo=Z A

ST
X

11t Al

PR

(e}

= A

2

T o
“

<

2% 0.01 mg/mLel

t}. webA 0.01 mg/mL 5 XEolA

0

o
T
oF

0

Hr

15 M

o) o}

)

A1 80 %o°l

FLS

—

0

+

B

o
o

il

)

sfof

NO (Nitric Oxide) “37del

j—

nf
1
E

—_—

°
N
22

H 5= o

=]
RUN

SEof| A

o] 2] Al
1059

L

=]
=

oF 2

Ay
e

e,

°

of LPSE A g

5l , Raw 264.7 Al
Aol tf

S

A

=
R
| —

R

5

°

Al

3]
Sa

[e)

1 RAW 264.7 Al

3L O
a-

771 AoRE
dvht NO343

monocyte®]A] TNF-«,
1, o2 Al

=

o

O]

| —

[e)

171 4]

°

TC =
A

|

3l o

O O
2= J

|

macrophage
A

(<3}
Sa

lipopolysaccaride (LPS)

inflammatory cytokine

o

o

ofi

)

o] st

-

[

7} iINOS ¢ L-NMMA Xt} NO A

=
ar

43 B A

-

s

s ] A

°©

100 %= $HAF

_ZT!

ow, 7 F "
- 182 -

A

o

ol  £& ZAOoE H

-

o

Bt NO9 A




s= Bt 10F9 592 NO JAlss ¥ dasFdo EFE>FA>TAD
>y o % AdAlsE ' F AN

ROS &H]+= innate immunity®t Aol =Zw, i Axzel 22 @A AMxE7}
pattern recognition®l] 23t 54 XHIF AL GAo] FrHo ZEHE FHAoRE I A
oATE 107kA] FF Mol LPSe| od RAW 264.7 A o ¢ ROS A wA+= &av
£ DCF-DA assays &3t HESIY. WA RAW 264.7 Al>xe] 0.01 mg/mL2
FEE2 A AYS t5, LPSE AE W8 ROS A2 F8te] DCF B34 =5 &
Zadok 1 A, obrd Ak kA @& izl vlste], LPSE W AHed A
e 94 s FFAEY F7HE Btk 24 LPS9 A7k RAW 264.7
Az de ROS AEES addoez fFE3des ¢ 5 AL Az Y
ROS (Reactive Oxygen Species) A Zel vX= FFS dixTol Fdarol vlsto]
T Zow FUEdon, ¥ o (0.01 pg/mL)E FaHY HFF] ROS A
AAl Fell W2 Zpol7b upA ARE W xate] Hlske] ROS 4
T AN OFolA HaEFEFqol ROS A SAlse] F2 J o yewt

244 vl Sl s AE FAS Fristr]l f8 AR uE skelA H7F o

Arh. 04 10744 FF Zo|q Wi FAEFAT 0.01 mg/mLAd AE AE 5
3]

o=
™
o
1 u
2
Ot
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P
s
u2

Cancer celle] W3t 105 TN A3ksS dolH 7] $3fA apoptosis® A<l
3 AFel  chromatin condensation® chromatin fragmentatione @I & F Y=
Hoechst stainings 33t Q171e] #H S AIE A5499] thste]l 1 mg/mLe 10%
A5 g HAYPTolA Hoechst 33258 AWM= Tl A Abds e A,

10709 S5 FolM wEAR BEF ST FHANA 2 ATPEE GRS
o 5 ogglon wad o7bv wEel o Axs wlg Adh FET wdch AL

AbE @A & DNA  fragmentation ©]% ] nucleus structure®] W3te} H&
chromatin® &F@Ae] dojuhid], ofg) A A¥E Edx 2 o, $E 459
Bad ety w5 Al dsi GAETE AZAPE @AR Ao

2

tlo

Iy

EGFZE F93t# && EGF A=z EGFE $93% EGF A=+(20 ng/mL) & A
X ASANETRE B4 Ay, 19 Fig. 149 7o), EGFZ A28 & M| YoAa =
e M F2 o] AN, 107HA] FF NS A st L= EGFT ¥ vl wshe] A

e ¢ 5 ARk AW, FEA B} AT WAL TA FAT Hol
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g Fu)a Ao glojA] F ol 3gE2 A tyrosinase A& @ Aebd A
siloll olall B16BL6 54 & AMZeolA Wepd S oA|stth. BI6BL6 Al2ECA] 1
TE 2 U, 3.0 3E 4.0 @7y, 5. FAbolA e d W dtg e FEool Wl
A A FHE ZAMT AE(1X10° cells/well) 29 %91 7z} MZ o] t}ofst =
2 kst 1 mg/mLolds Ead ey EEFdy EdEoA AX AELO] ¥
otk 281 0.1 mg/mLolA TaFAFZ AT 80 %olete] AEES How,
0.01 mg/mLell 1070¢] &% EF SAGHRE HolA gt dad 2 das 55
No] ME BI6BL6CIA AE =4 7FsAol A=A oFF Brista Had 2 das
3 g 7 oge As dag

Zdl BEE= 0.01 mg/mLE FY3 AE ZA &
X 10° cells) & 297

M3 tyrosinase A2 A @A AXE(G 1 M @«
—MSH E& &H"e &4 stof AES vt g2 A stk Az £3]&EA4

tyrosinase &> DOPA oxidase &4 #4402 AASTt. Hagd FFH A=
US> EFESTA>FA>Q 7MY FO & tyrosinase B9 oA a¥rp Fgtow, wt
299 s E T >R A>S US> 5 Bl

2 AEe] 374 0.01 mg/mLellA Hepd 4 9 tyrosinased Alsk= ZE W
Aste] o] 3 A= 0.1 mg/mL FEQ dHEN TAEHE Zo H|dle] ¢ ay9E
etk 57F4 Bad w599 FolA Sy cellular tyrosinases A @l ¢} 2
¥ Folv M £ A%E Yl 57HA BE w599 A fele E£3dEo] AXE
9] tyrosinase wAlA FHie &IE UEHUNT. = sHTFolME AR E
g §FE AT AR AdE HolET

AE(2x10° cells/wel)E 293F o —MSHS 1 M &4 &ho FF5N3 dFE
= OSe sEE wjgstadtt. PBSE AlA 5, AxE ESHA o] o8 &8kl
Mz AP TAZF 80 CeollA 10 % DMSOE ¥&38t+= 1 N NaOHE 500 pLo &
lF At Z+zte] Aebd ke ELISA #ldolA] 475 nmolA E3EE 545t 4
stsith. B16BL6 HWebd AEZo] YJEES #

B16BL6 A¥o] 1 THE 2 S 3 i & ol
o Al Fgepd YAS HAPY. 535 da EFE(FMP) 9 Fda s (KP)

Gtk &4 wlael 3lejM= 10708 F=90] 3T3-L1 Aol Alx 548 d+-3st
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7] 918 MTT A2 54 24995 Fssih. AZ(Ax10HE 37 CTellx Zzte Al
0.001 mg to 10 mg/mL)Z #jFstA . 1 mg/mLe L2 % Fig
1804 ®i= A3 Zo] 10709 50| A A& s oA axrt gl 1
g e FFdo] Hg FFN Hus AXE gEo] T2 AoF g £ it
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=9 (Gynostemma pentaphyllum) = ¥3(Cucurbitaceae)©l 3= ttdA © =4
E
=

FEF24 (Blumert and Liu, 1999), o258 HAJE(LEE ol 3o =2 Ax
T ASHFE oFgoz o]gs) gt} =9dde v Alxd o] &RE 9leH

AAF-ZHE AFEUS BEdte] o]E gypenosidedta W 3 RS AVIE A Z7HA
ok 1009y F9] Al¥xdo] B H AoE HyuEw Q. Qo= I ay¥E 7R
3 ot#1 72l protopanaxdiold] A}EJ (PPD)S o= SFsln Qow 1 F

gypenoside Vi= =29 %49 major AE o2 dHA Qlth

=5 R1 R2
ginsenoside Rbl glu(2—1)glu glu(6—1)glu
gypenoside V glu(2—1glu glu(6—1)rha

ﬂ-‘ﬂ gypenoside Vi ginsenoside Rb1¥} H]w3}$lS wl C—200] A3 Hojz o
F57} gypensoide V©| glucose—rhamnose®!l Zleo] W&}o] ginsenoside Rb19 7
glucose—glucose 2% Fx5 7HA 1 o AEHAH T2 o FEnks AQlstd
d FE2E VA s s & 5 vk mERA gypenoside VellA] rhamnose® 7h

| A1tk Q1449] ginsenoside Rd %! theFst Q14 AFE W 0 2 o W Flo] 71538t}

MT ool Ho ot i

o

¢

2]°] gypenoside V& ©]&3to] A48 minor AFZU O RE IS
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R Agld ne s 4T BEsu shelch
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<I1E> =99 gypenoside V& ginsenoside Rg322] A3k
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glugled” > . Ginsenoside Rg3
Ginsenoside Rd

/E\/‘\./
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gt o

Ginsenoside Rh2

glu- ¢

.Jf\lr 2L i
glufglun’g/\/h i\tj/_ \ D“jjl\/\‘/
Gypenoside V o gm\ eeny / /r :r‘in‘osideFZ : /Q'\/SJ;/_
ik Ginsenoside C-K
t (jlﬁ o \ A~LAL—
Gypenoside X Oﬂ\)/lG\yi;noside XIV
CK S— - -
A || Ginsenoside Rg3
F2
Rg3
Rd
- e
T SEsss ]
> | Gypenoside V
S o (I S
E Ao A o]&3 Gypenoside VO 3+ A} ginsenoside Rg37F A EHE &l & &=
A3t
A
—_— |
B
*
| [
I L
<I1E> =99 gypenoside V9 ginsenoside Rg322] A3k
HPLCE o]g3t A% HAS %3 Gypenoside V7} ginsenoside Rd, ginsenoside
Rg30 2 3ty AF&Eo] oS &9l 3Ft}. Strain GSH14 #F=28H Fd¥ a4
gypenoside V 10mge HFA S % ginsenoside Rd 0.8mg¥ ginsenoside Rg3 4.9mg
ox W A F QT # AT A AFEU Y FRFoE {AMSE ER-o] AEdE
S Foto] A4 AtxEUE H o Qe RS ER1sE AyE a1 FI7EA 9] A4 AEUE
B} Aujgoz AgAakst 4 vk HolA {8 A0 Alm HH, AgAoezr 83
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Ae A

oz Zlded. &4 3 =4

HE2YE Qi AHEY Rg3Zt A4

<> BC—NMR spectrum of ginsenoside Rg3

C 20(R)-Rg3 20(S)-Rg3  Sample C 20(R)-Rg3 20(S)-Rg3  Sample
1 39.2 39.2 39.3 22 433 36.0 36.0
2 26.7 26.8 26.9 23 22.7 23.1 23.2
3 89.0 89.0 89.0 24 126.1 126.4 126.3
4 39.8 39.8 39.8 25 130.8 130.8 130.7
5 56.4 56.5 56.5 26 25.9 25.9 25.9
6 185 185 186 27 17.7 17.1 17.2
7 35.2 35.3 35.3 28 28.2 28.2 27.2
8 40.0 40.1 40.1 29 166 16.7 16.8
9 50.4 50.5 50.5 30 174 178 178
3-O-inn
10 37.0 37.0 37.0 er—(l}lc— 105.2 105.2 105.1
11 32.2 32.1 32.2 2 83.5 83.5 83.6
12 70.9 71.0 71.1 3 78.0 78.0 78.0
13 49.3 48.7 48.7 4 71.8 71.8 71.7
14 51.9 51.8 51.8 5 78.1 78.3 78.3
15 315 314 315 6 62.9 62.9 62.9
16 26.8 26.9 27.0 %‘;ltf_rl_ 106.1 106.1 106.1
17 50.7 54.9 54.9 2 77.2 77.2 77.2
18 159 15.9 16.0 3 78.4 78.4 78.4
19 16.4 16.4 165 4 71.7 71.7 71.7
20 73.0 73.0 73.0 5 78.3 78.2 78.2
21 22.8 28.2 28.3 6 62.8 62.8 62.8

<1¥> NMRE o] 43 gypenoside VO ginsenoside Rg3 A3 A& £z &4

188 -




L L

- 189 -




ol

=13
=

Ao A= 1A FA A Tl

=

—
110

ojy

o YAt

=
<AlE A

(1) AA=

Gl
i
o

N

s A e

i
o

b

S

= 28

1A A oA /W Lactobacillus panaxibrevis DCY65
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o
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o

Ho
N

200 pL intracellular

enzyme+ 1 mL D. mobifera

extract 7.5mg/mL

Incubation for at 37 degree
for 2 weeks

Fermentation of Dendropanax extract with Lactobacillus

intracellular enzyme

Different Lactobacillus (LK, LB,LP.LA) cultured
separately on 20 mL MRS medium

-
P

LK: Lactobacilius
kyungheensis;

8000rpm, 20 min, 4*C

added 2ml Buffer 20mM
This-HCI pH 6.8)

Collect precipitated cell,

LB: L. panaxybrevis ;
LP: L. panaxycasei ;
LA: L. adophilus

~ New band

100 pL extract with BuOH
and Checked TLC

Sonication for 5 minutes

Centrifuge at 20000

gram . 20 min, 4*C

( intracellular enzyme)

Collect supernatant

] LALBLPLK
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- A% IAHEYe] FaE 3 A5EEE

ar =

— O ET : L-NMMA

o Nitric Oxide HZ%WY :CellcultureA] s AT ko] NO detection kit (Intron,
Seoul,Korea) & ©]&3sl= WHolth, A5 70 xul/welld3 1 F NO kitetel S+
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Alekel N1 buffer 70 gl/welldl 3t F 10% E¢F A2 oA Z¢o]E shaker:
ARESEATE 1 % N2buffer 70 pl/well B3 5 5 & 9Ho = 108 Fe v &
540nm Il A S sk Th
oS Ay
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— AR IAPEdo] dAE 3 deFEE
03T3-L1 adipocyte ¥3} 2 Oil—-Red M cell & 24 well platesollA vjFslA 11,

MAEE F3A717] Aol A&stA T2 =89 (1uM dexamethason, Sug/ml insulin,
and ug/ml IBMX)& H#sto] 2d%5<t 35 =3kt 2¢ % 5ug/ml insulin?}
10% $-ejotd o] LFEDMEMBIA oA 8L F <t vjoFdt Fof, o] E3lel Ao 1ALE
o] Fgf¥ FAFEE & Asolth 8UAOil-Red F52 FAE sFATH AEA
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3. /I #=9 Probiotic 24129 &&S 9ot =3 &4 it
Probiotic A##| A] Ak

2kt e] probiotic €5 VRS 913 Pilot AWE &85 thEd Wi W FEs ¥

ZHER: -70°C Deep freezer

12 2= 2| Z 2= glycerol stock vial 4%
2)E-H@HEIE] 10mi MRS broth / 30ml test tube
2BHEEA  37°C, 12hr & X Bl 2F

II. SEED HYGF
1 Af=2E27]3L Azt =pAT
2, B 2FHi X« LFC broth media
3, BHQEZRAH ; 37°C, 12hr EH KB QF

m. =g

1. 30L, 500L BHgf

1) tyQralar - HyQrRl S 2 2F2] 70%

2) Feeding B x|

3) HiF A
> AEIOE 121°C, 202 2&
FAFC Y Z seed BEZ
> 60rpm, 10hr B2}
> 10hr2 B membrane =2 A| &}
> 17 ~ 18hr membrane =ZHE{&F £ =
> pH contol 5.38.7]

0

V. @3

AFEZEHH| : Tubular type centrifuge, Vertical mixer
=2 2EleY: 2dEdl = 5ER A =g
L EE| £ 015,000 ~18,500rpm, 1hr
EZESNZg|: FaliH| 50~100%

Bl L

V. 5ZAx Y

A

AT

1 Ar2%H|: Freeze dryer, Pin Mill
2. TR HE|gHE: -40°C HBISZ S ZUE (-40~30°C) T2A1ZH - EA7I01 M 22
3. 5ZE SN sucrose, 2712, peptone, trehalose
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oH
1]
x

HAlE MEg>

swf%
é@ DO

— L

O¥ees
=
M HA| ZrMg=
011'” NN PN | @
Z7
=7l = ——
rlaE
27

4 A8 F 10 x 1019

oA M 2 (cfu/mi(g)) HAESI=
s=o=H 1.0%10°
Seed Hj2f 2~3.0x10° 3

= Hy o 8~20% 10° §~20
oA 3 = 7.5~10x10™ 750~1,000
<IE> iF 385 &3 AoA AAF YA

d A% $ 10 x 1019

o\
ok

el ={3len,

=

]
3} 8l AlAlES ARSI

B ARFE Thed go
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[c]
NFOE A

>

1o
-I {

g A wiA 24

%l

7] slae ARy TaRIAMge] AR ol ¥

A
2 AE ©]4-319 probiotic Lactic acid bacterias v %stazl 3151
AmjA oM o] BEe AL ok AAMA L] AAlE B teFetal AbE

+ BT} TFSE prebiotic] 7Rgo] HAs] o Hi 9lo]
w2 2o wE AR A3 RS AR el vAE o

B AF AAE 0183 FE TYE Welslel LeldF L fAMARES 39S 2AkE A
2 AN ol B ALY HEs EH A

A A HAAEL] dH]

Add sugars.
wyeast extract

Radish, cabbage, sugars, yeast extract

Autoclave at 121°C, 15 min

<IE> A vix 9 o] &

100°C, 15 min

Medium Nutrient supplementation

1

F T

n

w e = o

Raddish (20 g/1)

Raddish (20 g/), Glucose (10 g/), Yeast extract (10 g/1)

Raddish (20 /), Glucose (20 g/), Yeast extract (10 g/)

Raddish (20 g/), Sucrose (20 g/1), Yeast extract (10 g/l)

Raddish (20 g/1). Glucose (20 g/1), Yeast extract (5 g1)

Raddish (30 g/1). Glucose (20 g/1), Yeast extract (10 g1)

Raddish (10 g/). Glucose (20 /1), Yeast extract (10 g/)

Raddish (5 g/1). Glucose (20 g/). Yeast extract (10 g/1)

Cabbage (5 g/1), Glucose (20 g/1), Yeast extract (10 g/1)

Cabbage (10 g/). Glucose (20 g/1). Yeast extract (10 g/)

Cabbage (20 g/1). Glucose (20 g/1), Yeast extract (10 g/1)

Raddish (5 g/1), Cabbage (5 g/1). Glucose (20 g/1), Yeast extract (10 g/1)
Raddish (10 g/1), Cabbage (10 g/l), Glucose (20 /). Yeast extract (10 g/1)
Raddish (10 g/), Cabbage (5 g/1), Glucose (20 g/), Yeast extract (10 g/1)
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® 24 hrs
m48 hrs
572 hrs

2.2

1.8
16
1.4
12
0.8
0.6
0.4
0.2
0 = | =2 | = :
M-1 M2 M3

M4 M5 M6 M7 MEB MS M-10 M-11 M-12 M-13 M-14
Media

Optical density (OD)
(=

e
oX

KIHE> AA viAE &85 7459 AL

A viA)= F9F glucose, yeast extractE YEE 31 5 A A7|A) SISEE 2T viR|S] *
ol whet 919} 3ol w0 S RIS = A%om, o] Al ZF duso] viAlE ks
ZARl] flsle] ool o] zt AR o] Al miA= Y TR AR bl
20g, glucose 10g, yeast extract 10g®] E°7F o] B 75=2] AAef QlojM 71 AHelke Floz
Sigaezbelay

18 -
16
14 -
1.2
- §

sgfl 10g/1 20g/1 20g/i Glucose 10g/1 Glucose 20g/1 Sucrose 20g/1
Radish Sugar

>

cal density
oo et ey e
o0 e A S Th DOON

Optical density

o

-4
oo
NS

(=]
k=

18
16 -

Optical density

5g/fl 10g/l

Yeast extract

<aY> AR @R AR 574
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2.8
2.6 4
2.4
22

18
16
1.4
1.2

=+ MRS

—i— Optimal medium

Optical density

0.8
0.6
0.4
0.2

0 24 hrs 48 hrs 72 hrs
Time (hour)

<18> HA wiF b 71E MRS 8] x 7] o5 AR B4

@A) fARE A1 MRSASE Aeste] g ulmAE 3 o st 919} 7o) MRS W
of Hlalols e P 7 A ARl ol 2 BAPE 91 RO wussrk

@A MRSHIAE v b e 2 AR itk 2 A s Eskn gl 7<%

o AT 4 Gl o] 9low] AFOR AR Fehe MRSel Hla) AEOR A 9l 2

ATE o]gst 49 AAFoIHME Addst 7Fsst viA] 2 o] fE = Qs ZO0F Alme) ok 2
8-S 71%7 §Ahfo] HAo g A 9= HAIRE Avlslal o2 scale up 3F A% 1 74

Al o ol A Ao Al
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= AT "HelMe AR AT " AEA ZEd AT T 45 dF AAG 2499
w75 olgd Mt Y TRES ol8se] ae FES A sl dFldES
TAAx3L ok ol &4 FH7F ARE o]t

RAW264.75 3d|vtAle] EvE (Hemacytometer) & ©]-83F9] 96well plateel 1.5 x
104 cell/well & FAstA Algete] £F3 F, 37ClA 5% olitstehs 0%
24A12F & F kel 24217 wiekEt Al v S AAS T FEES
SR 40 wE Fste] DMEM HiA|¢F &3k 5, 7} wellel 8= A 2ekaith
o2 v 37Tl 5%2 olatstebs 222 CO, incubatore] Yol 2427
HjeFstelth, 1 % welld 10% WST (high sensitive Water Soluble Tetrazolium
sal) & 100 w¥ F7hsta Fdst 2200A 243t Fot wbg AIAFII. 2413t H,
ELISA reader (Thermo, Multiskan EX)E ©]8-3}o] 450nmelX F3EE
ST

Lactobacillus panaxibrevis stain DCY65

cell viability (2)

1] 0125 0.25 05 1 2 4

Concentration (%)

<1¥> DCY65T 9 HME=A Alg4d)
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St=rd] AT 95 dAIEAE S Hrksh] fske]l NOZA S &2 33t Hass
12.5 ~ 100ug/ml8] HE=Z RAW264.7 Aol *8ls}] nitric oxide A A ES
S48k th Nitrite assays NOAA &S S48t WHOE o3y o] S48t

ke AEES 4 X 105 cells/well 2% 24 well platee] 1 mLA vjekst t}s
24 A7 EF wioFslar, 24417 ¥ medium 2 A A F RPMI 164002 3= 7}
sE AR AR F LPS (1 pg/ml)E Agste] 2443 & A medium© 7
wH] o] Y NO9 %% Griess AlF [0.1% (w/v)N—(1—naphathyl) —ethylenedia
mine and 1% (w/v) sulfanilamide in 5% (v/v) phosphoric acid] & AF&3}¢]
Hh-&-3k3lth. HH-& § ELISA micro plate reader (Bio Rad Laboratories Inc.,
USA) & AH&-3Fo] 540 nmellA S4&3Ath NO B4 a3t Fdd F552
FTEEE AY F LPSE Agste] 49 AT FFE ol LPSE A shHA]
U txzwde FHE @k ZolE Foto] Atsidlow A smel Adgle]l BT
NOSAl 37} gl Ae® gRlE I

n
o

w
o

-
n

Nitric Oxide A|o}] 21} 8iS.

'
n

o
wn

Nitric Oxide inhibition {%)

NN L

concentration (%)

-
n

<1¥> DCY65F2 NOA| &3
DPPHO AA AYS Tl 33 AF A &9 dakst A8 A8 st

8

3
|

@
(=]

Free radical A3} =1} 913,

| B ICsp= 134 %
1 . —a (Ascorbic acid 1Cs3=2.80)

] 00625 0125 025 65 1 4

=)
o

free radical scavenging [%)
o 5

concentration (%)

<71¥> DCY65¢ 2] akst a

ABANES FUE BYL wol ZoE A HYth MwA %e IC508E A
glo] FF Fasl BAR AF AL Sl K8 B + AL A0 B Hoj
o}




(3) Lactobacillus panaxibrevis DCY65 w5 LysateS 83t A% 7|t
B T 3E AAEA ol F e Hod FS VA= AE Fl g% o
of B AT olf ame S 83t FEF dEAAE JNEst A skt
DCY65 %5 wgst lysateE F=3taL oo &4 HAAsSTh
Lactobacillus # H{ 2l lysate
120
§ 100 '|_
gl
3 e ] HEZ 54 8.
E 40 1
E 20
0
o 0.125 025 0.5 1 2 4
concentration (%)
<Z1¥> Lactobacillus panaxibrevis DCY65 ®lSF lysatel A|EXZA &l
Raw 264.7 celld] lysateE TEEZ A3t & MESAS el ¥ Ay} & F
o A M3EZAJo] YERLEA] ol qbdsE Y a S FRIskSI
Lactobacillus & B ¥ lysate
1C sp
& 100 . i
E’ i Ascorbic acid [2);(2!332: pgé-'aﬂ
= Sample 3089145 %
E 60
‘_3; 40 Free radical =751} 9! 8.
8 .
2 % i - i ' d2iLt o261% 5 =0l ICS0ZiE LIEHY,
g o-
= 00625 0125
concentration (%)
<1¥> Lactobacillus panaxibrevis DCY65 BlSF lysate?] dtkst &4
DPPH 4A 434S &3t aabkst 849 34 dy =2 ikt 48 7= A
S gl 3 = Qi 53], vud W smoAk IC508E A= e EQl
T o] FAs AAEAE THATE =5 ASE Y E T
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Lactobacillus o B2 lysate

IC s
] . < 7.879266 pg/me
90
Oleanolic acid 0000788 %
70 Sample 3424008 kil

50

Elastase Xoff @} 2! 3.
0

3424% 5 =00 ICs0ZfE LIEHY.

elastase inhibition (%)

10

0 00625 0125 025 U5 T 3
concentration (%)

<Z1¥> Lactobacillus panaxibrevis DCY65 ok lysatel] &4

[e] o

1r

7 Lysate® elastase SA &4 AA A3} oF 3.4%4 IC508S YHERW O™ o]=
o729 lysateZ7} &% &35 7HHe s 9 ]is_‘:} olAH # S5y wAdE
Lactobacillus panaxibrevis DCY659] lysate®] A-$ AX=Ao] glo] HAsta At
st 9 AFE a9E 7HA e AoE FQ H ovk SE 2AEAE o] AT =
= Ao® oiE olE &85 d5gE STt

Lactobacillus panaxibrevis
DCY65

T HE2F 37°C 24hr

MRS Medium

N
HEA] H =

(10% MRS Medium)

l Autodave, 121°C 0.5hr

ZF4HE D60 =10, HE =X 1%
= Hi2

<Z1¥> Lactobacillus panaxibrevis DCY65 W% lysate? 983 FAE
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<Z1¥> Lactobacillus panaxibrevis DCY65 vl %k

#3089, Tower-Dong, Heungdeck [T Valley, 13, Heungdeok 1-Ro, Giheung-Gu,
‘Yongin-City. Gyeonggi-Do, 446-908 South Korea. www.gfeos.co.kr
Phone +82-7D-4192-9366 Fax +82-31-264-8366

Version : a

lysate?] 453} AlA|&

o)
e

Certificate of Analysis

Product Name

Lactobacillus panaxibrevis lysate

INCI Name EU(PCPC)  Lactobacillus sp.
Lot No. AL1333N
Manufactured Date 10.May. 2015
Analysis Date 15. May. 2015
Expired Date 09. Dec. 2016

Analytical Tests
Appearance
| Odar
] pH{25C)
Specific Gravity(25'C)
Refractive Index(25T)

Heavy metals
~Total
-Arsenic

Microbes
-total viable aerobic count
-fungi : yeasts and moulds
-Pathogens

N.O: Not detection

Specifications

Clear dark red fiquid

Slightly characteristic odor

3.00 ~ 5.00

0.800 ~ 1.030 giml|

1200 ~ 1.400

< 10ppm

< 1ppm

< 100cfulg
= 100cfulg
Absent

Results

Pass

426
1.008

1.370

Pass

Pass
MD

Storage : Store the product in the original, well clesed container, in a cool, dry area and

protected from light
Shelf life - 24 months from MFG

Hc K=

Director Hee Cheol Kang
R&D Center

<Z1¥> Lactobacillus panaxibrevis DCY65 ¥loF lysate? ¥7 3} A% COA
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2. 3% wAgE DCY6GLENEH BAH Al AR

rc
1o
oty
o
|
P~
2L
fol
olr
oY
o

(1) Ax=4 A

AEARE 371 A, WAHZEAIGoAlE o] &3] AfddS gt C-Ke}
3—oxo—CKi= A3l &40l ¢la, Fl1¥ 3-oxo—F1 A &Ado] . d3E #Fx
sto] MEZAPS skt

F13 3—oxo—F1l°] A& A wX= 525 ZAFY] nH Ao Agd s% W4
AARS Yalx] MTT assayE Al B16 melanoma A3 thdt Al XE5A4S =
A A3, oY sEE A A ME BEE] dFS TA 2v Ae vFo] Hof Fl

Egol
A NSO g AS el & - A3t

MTT assay
150

g
2 100 -
E
=
- B Arbutin
S "F1

i 3-ox0-F1

0 0 625 125 25 50 100 200

a-MSH(25nM)

Concentration {ug/ml)

<Z1¥> Relative cell viability of F1, 3—oxo—F1, albutin on B16 melanoma cells by

MTT assay. The cells were treated with various concentration
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(2) A3EY tyrosinase A A Ad

Azbd 2 tyrosinaseo]| & FAEE A a4A wkgel <&

tyrosines 7|&Z 3% dopa's /1713 ThA] dopaquinone 2= AFSHA7]=
J JEAA A JEE 4 AES] FENEEel Qs o] Foxivta e A
oltt. #ebd Ao #BHEstE A EZY tyrosinasel] A AEHES =AYt Fig.
269 Azl o] Flof vlal 3-oxo-F1& A3 AdFoEs 5% 0 JEHoz
tyrosinase® &Ado] A& EHRQom, HAAHOS=E tyrosinase B A @37}t Q)
S 7 e

A5,
1__
T

54

rir
>

M| = LY trosinase =Hd

140

120

100
80
B Arbutin
B WF]
B 3-oxo-F1
4
2
Q0

125
a- MSH(25|'1M)
Concentration (ug/ml)

]

Cellular tyrosinaseactivity (%)
]

(=)

<Z1¥> Effect of F1, 3—oxo—F1, albutin on tyrosinase activity in B16 melanoma
cells. The cells were incubated with SSE for 24 h. Results aremeans=*S.D. from
3 separate experiments. Arbutin (200,100,50,25,12.5 and 6.25 zxg/ml).
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(3) Hebd A=

|\

4

FlTJr 3—oxo—F1lo] depd gH/gde] m|x = 9

olgstel WMetd MY A mAE Zstgch %ul% AE EME Aeisn
WA B WSST, AESE SAsel W e ZF As, BRI
3-oxo-FLA T 27k Fee] wgle] Webd @4o] As=om 200 xg/ml 5
o)A oF 60% Webd AYANEAE AUTHFig 27). EF Webd §A oA EAE
sqroz wASY] Slstol 4 AR G 1x1074e AEE FHst] wRATh hEE
oA Wbl AHE FWAZIE EEEQ ¢—MSHE A AZT)AE Bekdol
A3 EAHAEL UGG F13 3-oxo-F1 Ael2-e tzzur dehd 457}
A

Melanin contents

200

120
100
20 B Arbutin
80 LS
40 ¥ 3-pxo-F1
20
o
125 25 50 100

a-MSH25n M)
Concentration fug/mi}

Intra-cellar melanin contents(%)

<Z1¥> Inhibitory effect of F1l, 3—oxo—F1, albutin on melanin accumulation in
cultured B16 melanoma cells. Cells were cultured for 48 h inmedium containing
200,100, 50, 25.12.5.6.25 pg/ml of compounds Picture ofcellular melanin
solubilized with 2 M NaOH. Arbutin (200,100,50,25,12.5 and 6.25 g g/ml).
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a
LA A4 9 385 JAZFEH e §
DCY65 5% AMFEES TE Al FFES Wol A 8 s3lon, ojF &
£33t 2ok BHIA] 7] 5SS Y8 in vitroEs F7HE ¥ R ov AAAY

[e)
2 A% Y AAES BES AZ S

it} in vitrogs A Y

A HE FEEY AE FAAS SASSY. FEEC A AxSAAS dotrr] fle
of, Ik ZAAYPA AE HaCat(ACTT, CLS 300493, USA)<S 3d|vfrlo]Er|H
(Hemacytometer) 2 ©]&3}o] 96well plateel] 1.5 x 10* cell/well B Zd3tA A3t
o] Tk & 37TCollA 5%2 o]Atstera O F 24A17F F3F vkt 24417 wj
ot ME vitd s AAGAT M e FEES FEEE A s, 4 w24 40
wE FHstel DMEM wi#|eF &3tst 7, ZF wellel s2¥ = A siqitt. ©l& oAl 3
7CeA 5%9 olatglehA O RE CO, incubatore]l ¥eol 24A17F wiekstoich 1
welld 10% WST (high sensitive Water Soluble Tetrazolium salt)E 1002 X7}
st TS A 2A13F B9k HEE AJAFATE 2413 H, ELISA reader (Thermo,
=

Multiskan EX) & ©]&3to] 450nmelA F3 =5 453t

o

o)

Cell viability
100
= n
E\:« 80
-
E 60
=
= 40
Ly
20
C.
0] 10 25 50 100 200
Concetration (ug/ml)

<AY>, A g F

i
i
S
k)
I
>
el
it
oX,
Ny
o

919 hehd uhel o] QLA WME FEEY A Bk A @ RE BRI B4 gt
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sol NEZ

ksl aiE Yoty flste], AR ol HE FEES
= o ol Al® 509} 100 M DPPH (1,1—diphenyl

=
y

-2—picrylhydrazyl) £ 4505 &35t 4TColA 308 F<F HEEA]Z1 3 96well plate

o] o} DPPH

o

orS.

o=

g9 2otz

Multi reder”]E ©]€3} 520nmelA SAsFET 18] positive

control®4] ascrobic acid 3ug/mle &g3Fom, AgE ¥x 42 7

[e]
27 &4 (Free radical scavenging activity, %)< AT

o 100
&
=11}
& 80
=
e
B 60
=
= G
:5 40
=
pre) )
:]J =
o
Ascorbic
acid
<a™E> A4t
4t WE FEES FE
< FAabst 248 YERG

DPPH
a 10 25 50 100 2
Concetration (ug/ml)

Ha FEEe FsDPPH) A9 A3t

HE Ay sS4 %= DPPH &27%& dEhde] #
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T8 94 29 A E

defolebA] (Elastase) & X139 f vFgrels FAA7]= o 238 7]14< elasting
st @holth T3t elastaser TS T Q3% 7AW ARl collagens w3l & Sl
= BI04 Zheitel] aaolth. mebA elastase Al AF FE2 Nl FAEe
Fias NI SR

Elastasev 5% A% 49 =84 4 Af @Al elasting FalAA 3F-2] %
Hz71¢ 2= 7x AR BolFoEA FEAAY FdAA a4 deA vk I
Fo] M3 x4 Fol= collagen® I F-9] & Ao] #AE elastine] I T2E 3
dstar gl oldd 2EW 727 AofA WA = elastin©] elastase®l 93l @l =
of yF7F AA L FFo] A7IEE WG Ryt st JeRE v este] F
gl F9 sh}Ql elastin B G490 elastased BAS ASAF O ZA I35 o
A 7 Ut

A Arl HE FEEE I FEE NS ARE 40uE E-tubeol FHeta,
10mM  Tris—HCl  buffer(pH8.0)¢ %1  N-—succinyl— (Ala) 3—p—nitroanilide
(S4760, Sigma) 1.6 mM %9 7|4 200u=E 7}t %, 10mM Tris—HCI
buffer (pHB.0) ¢ 521 Elastase from porcine pancreas Type IV (E0258, Sigma)
0.4U/mL2% a4E 40 H7Fske] 25TAA 5 &<k W3k F Multi— reder”]& ©o]&
gkl 410 nmollA FFEE S

Elastase inhibition

E o
*

30
e LV
20
0
U
o
U

i 0 10 25 50

Concetration (ug/ml)

<G> QA v FEE9 Elastase A& &3 Alg A}

Flastase nhibition  (%4)

sEHEE AP sdSd Fo4%U= detAttotA (Elastase) AIES e o] 9
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@ MMP—1 Assay °] &3 F& oA a3 A
QMg FEE 5 A &S Elsty] flsked, MMP—19 tfgt assay 28
WA UVAL] FAfe] 23te] v ¥ = MMP-19] oA &4 S Real-time PCRE
Foto] &<l sglor, A A #E FEFES 0~200ug/mlE FEE ZAS] A F
OS2 MMP—-19 A &Aoo J&S FE=4 sttt
MMP-1 assay
120
=
é
B 80
_E
2 )
- 20 '
VAl UVALLY T 100 200
EGCG
Concetration (ug'ml)
<aF> g olate] MMP-194 4]
Ay, A FEEL Hag A - vuA Bas T3 AZo] MMP-1 oAl &40l
woh Holdk A el 3 4 itk
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Procollagen Type I C—peptide (PIP) Assay

Collagens Aol A Procollagen®|gts ATEAE AE $ MEL=E 0]
collagen 9% T&¥El procollagens olv|x Heta} P2 HA] drde] Z2ANE =
= A=A LGS F8sta, L2 FE == endopeptidaseol] o8 #g @),
w AddelM AlR7F A A9 AfobAlEe] procollagen FA ol PRI &
SFSiTh QA E FEFES hFF AlXe] e sz Astal 2443 Wik ¥
Procollagen Type I C—peptide (PIP) kit?l 96well plateo] Z+Z} HEHZ 2]2]3F vk
AE 100X FFeFa 37C incubatore]l Wil 2A3HEe WHEAAFACE 1R 2
D-PBSE M+ ¥, antibody—POD conjugate solutions Z}7F 100 535
i1 37°C incubatorel] Wil 1AIZHEE REGAIAFSIT thA] D-PBSE AlAHE
substratesolution (3,3',5,5'— Tetrametyl benzidine) < Z+7Z} 100A EF3|F1 A
2o 1583 HESAIAFTAY. 15% ¥, multi-reader’] & ©]&3F%] 450nmolA &3

S5 S35 procollagen®s FAFSH A= ofgl o] 193 7t

d

AC)

PIP assay
600
£ sm0 =
E E3
B 400
5
E‘ 300
5 200
{=11]
=]
= 4
g 100
0
10uM 0 10 25 50 100 200
Basa Concetration (ug'ml}
<TTE> HE R4t Sk A &4
A4k WEE S AlEo] collagen AP B & Fepdl A @S Hol=
e gl g Uit A AR oF 2¥fe] Zizke Fepzl A 24 S THA = A
2 o @ 5 AUk
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Personol Core 8 Products Council

Compemd & by

Oetobar 13, 2095

M Wichael King

RE: Appication Mo, 1-D5-2015-3664

Crear Mr. Michael Kang

Iny reference fo the INCI application nobed above, the Cosmetic b ste Committes

{INC } has complated By review of your request. The INCI name assigned to the trade name identifed in tis
application is detailed on he attachmant

Fieass nots, the attachment kts information from yous applcation as it appears i our dala bass and will be published
in the inlemational Cosmals ngradiant Dictionary and Handback, the wab-based Dictionary witiCl, and the Councils
Sn-Line INFOBASE If your applicabion indicates the trade name is “not for publication,” i is noted on the attachment

and the daia will nol be pulilished

It is important o carefslly check the attachment for accuracy and respond 1o our office promptly with any chonges.
The INCI| nare gessgnment and refatad comgpany nformaton will be relaited 0 our dala Dase urdess we ane notifed
that the product i no lenger manufactured. You will be contacted on an approximate annusl basis to update the
cumment status of your company istings, This communieation will inchsde only frade namss and sddresses, tharsfore i
s imperative that you mainiain sccurate records of all INCI name assignments.

To petition tor a change in an INCI name assigrment, a mequest 1o the INC £on be sent via smail to my stenton. The
ptition should inclade the cument |INCI name. trads name, applicabon number, requested revision, and technical
rationale to suppon te petition, 9., Supporting compositian infarmation, andéor manufactuning detaits, and anatytical
Catn wheve approprate.

In addsbon, please be advised that INCI names are continualy reviewed by the IHC for accuracy, and may be subject
12 change when deemed nesessary

Should you hive Bay GUESNCnS, plasbe SonT Nesiats 1o coniact me for further information.
Sneerely,
Jomane M, Nikitokin

Director, Cosmetic Chemistry
nikitakisjE)personalc arecouncil.ong

M HFEEC w4 sHdE dE ICID (CTFA) A A
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2

B2

£ Foto] gRE QA HE FEES ol&ste] AA AdHel A E&stal o] g
fe< F7bstaAr gl A4 g FEES ol &5t AP AEHUS
of wel Q14 ginsenoside?] w3l 2 WSIF A=A S HAF & AY
THA] Aol kst A& Flekgitt
AFAHE AAEE] AH
Trade Name INCI SFekg,
MYRIJ52S PEG-40 Stearate 0.60
Rheodol AS-10 Sorbitan Strearate 0.60
GMS 105 gylceryl Strearate 2.00
Glyceryl strearate/PEG-100
Rheodol MS-165 2.00
stearate
Kalcol 6870 Cetearyl alcohol 1.40
Stearic acid Stearic acid 2.00
C.E.H Cetyl Ethyl Hexanoate 6.00
Rheodol AO-15 Sorbitan sequioleate 3.00
Vitamin E acetate Tocopheryl Acetate 0.05
Soya SPL-75H Hydrogenated soybean Lecthin 0.10
KF-96-10CS Dimethicone 3.00
D.I Water Water 46.00
D-EDTA EDTA 0.05
1.3-Butylene glycol Butylene glycol 3.00
Glycerin Glycerin 2.00
1% sodium hyaluronate | Sodium hyaluronate 5.00
1% carbopol Carbomer 20.00
D.I water Water 2.00
T.EA Trietanolamine 0.20
E [ 28 =& 1.00
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Hae 23 994 B 98

Ao AS H9 F 5 Ak

ID-5106-A SMC-17n302-6071

(F)A ol ZH

‘e A/ANEEANE FHIY" )
4% AT A4 B
AAH A A A

20173 039 03¢

G) eI 41 URXIEAE

 The Clinical Trial Ce rter fo Bio-INcLSTry At Sevigung Lisiwersny
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Table 5. Y2 A 8(Patch Test) A7

A% SESEHE A RS AE
Mo. Initial L Taad
e R 24 A7 F 48 47 ¥
1 I7S - - =
2 MIS - - =
g Jos - = =
3 = = =
= = = =
A = = =
P = = =
5 = = =
10 & = o
11 - = =
12 = = =
8 = i —
14 T = =
15 = = =
15 - = =
17 = > =
18 = = =
19 = = =
20 - = =
21 o B =
22 = e s
23 - = =
_J-; -‘J.-'.'l.- o o3k =
’5 HGS - . =
5 Kyl-2 - = -
27 PET — = =
28 DOS - = -
29 ISM - . =
an LHS - =
+ n 0 0
: ¥ [ n 0
TEE ++ 0 n n
+4+ 4+ 0 n n
Mean score : 000
% A A

<Z18> AF orAA )
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I0-8106-4A SMC-1TNanN3-en7 L

VI. g 2 2E

£ A8 (R EAd A =g "SEddn a2 ddESSE g5aEd de
HAE dx kg #Hoke dF A= g8l

(F)AG 242 “Frddd/AdEESAE FRIEE 2443 T AEed 3y
stHoc. JxE AASD 308, 244130 48417e] Aag Eo] AEESEA veld A
25l % SHAEEMNEE 275 (International Contact Dermatitis Research Group:
ICORG)S #A7IEd de ASHZE EFsla 958 JEA4E (Patch Test) 47

BHEA ol dF B8 T (Mean scors)® Fepch

AEAE @ 20444 oAl 49 24 308 e AHE rEsEed I
geale s

AEe 2o17d 0249 2pdEd 2oi7d 024 239 Eob AMEgoed, WAL £

43 (A8 AFY, AalAAY, A4 FE 24478 48470 gl

A At “stEsbdE g EssE g3 e A2 AA & sof, 2440 48
A% 254 A3e] FFAA gt HF UEYSsE nopes AR FEAY
(Patch Test)®] 27T olet “Seddda/giddasas §H3g" e 132
2 BAsdc

= G trao|2.ate) x| Ui

. Thm i el Cact Po Sl rckoatr i Sermvas L wrvarmny
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TH @

Al F91%0 b (=7H FR1Y FES SAE] Sl J@AEe] 54 2s L5
shazk Al #9125 A3eta whE JEE A stgler Ha 30wt (22427,
R.H. 40~60%)°] frA1%= 3ollA v5 HdS F7E 5 sl

=4 @

=7t F5 54

FE AL PRIMOS(Phaseshift Rapid In—vivo Measurement Of Skin)E ©]&3}o] =7}
915 SASAL, Al 9ol e A AFAS S8 7= SAFA MR S5
A7F FLE 5 UAEF overlay 7l5S AHESt] SA s

PRIMOSE "AFES A7) ¢3k An =2 DMD(Digital Micromirror Device)olA W&
o]zl w A3 %Y (fringe fraction)”} ¥ F-o] Tt FdH A4S 324 profile K
2 Yy 28 34S 58] PRIMOSZ 213 (GFM, Germany) o2 H2] #t},

PRIMOS 4 W42+ Radl R3z5 A3tk

— Ra(Arithmetic roughness average)

PRIMOSZ =449 559 AZ7] @A peakol theh bz
I 5 F=59] Zo|7f Yol FEo] MAES on|siy, @9l molt)

— R3z(Base roughness depth)

R3z+:= R3z15F-E R3z57FA] 57F419] ©d A& 7] Zlojof| gt ks A+
AA7] el A7) g @d HI7F AdUn) oM ARAR 22 @

e A Atole] FAAEE om gt R3z9] gho] AotAE v FF Zlo]7}
sotde oulsty =5 fAdel HAEE vk @9l molth
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Table 4. BATH B4 A+

Ra R3=z
AR 23 X 0.448(p>0.08) 0.060{z+0.08)
pvalus
AbE aE 0.000(p<0.08) 0.008(p<0.08)

A AF AR F 27 75 53 498 Helstd rig 8 % ok

Fig. 3 A8 AF A8 ¥ €7 & d32H mw)

Ra
®
15,191

15.500 15071
15000
5
3 14500 14.154
§ 14,000
E
= 13500 B

" EE— .-'-’/
13.000
AR H0T) MNE T MEaT s

+ pi0.06 AE AR AT A8 FE HEd £438 /94

R3z
*

34,500
- 33174
% 33.500
Ll
E 32500 2L
=
& 31500

30,500 . b

NEHeF  ABIEE  ANBaEw

+ pi0s AME AR AR A g FE vz F43 594
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Fig. 4 A1 A& A8 F 271 F& Ade22d:- =

Mg 2FZ EIIFENLEE

// 5488 2 N
2500 ,/
e 2000 ./.r
& 1500 £
= 1.000
™

1127 —

0500
0,000

MBaFZ EIIFENMUE

i o (i
i 5736

6000
n‘n 4.000 '."f"
%

™ 2000 4

0000
Ra R3r

AE AFL AF A4E F0F)F vmstd, AF A 25 F Ra 1.127%, RSz
2.488%, A% A8 45 ¥ Ra 6.888%, R3z 6.738%2] 7442 #olsls=l
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B}

Fig. 5 E5] s 4F A5

-
s LR b2 o5
BT g
HE ugE
BUE aEUNF
w2 8 HE Wil 2 EH4F
o YEdEs
HOR T 0% o «HS BE
aTtE —= uls
ue g ulE
BT alils
O ETES Jnf2 L
e L
wif s F& w2 =8
iEE aZE
ugE uEE
mlhg ELHE
WO L u O L
oinz-=
TS w2 s
L s
uHEEE WHAGE
Rl B
S EE W ENE

24
G ttlel 24ty HyT Al

A T el Tikal Corre Far Bind rduntTy ol “emaung Lrnivenay

<CIE> 9 mF AR 2AHAT
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I0-6106-B

SMC-170331-4084

#2157 27157t
o A oz ¥ ox w2 g
. (e W iE
) LB E
wEBUE 0=
WS BUE W ETHE
Ll R ] wol oS
Py u HE
uHERE W B E
W EOE FETE
e T wle 2orE
=7t F s =20} o] B gl
il ohE
i ]
W& @O 2
wEE
Wil S gois
18> 9 55 AF 2AMEH
I Ay, Alg A ARE A3l wEl =7F T8O Wl & AT 5 A
M4 Rat AE AFE A0F) 15.191mol A AE AHE 25 F 15.021m, Al AHE 45
3 14.154m=, R3z= A= AFE A0F) 33.917mol A A= AFE 257 & 33.174m, A
F AHE 45 ¥ 32.105m= 7 WeEE &Rl @ 4 9o, Ay AlFEe] AR AO0F)
I dHlwsle] AE AL 4F F Ra, R3z ¥4 EAHOR Fo3 w9 w7 FE

M &S HERATH(P<0.05).
& Ra 1.127%, R3z 2.488%,

T

N

T

Edz dAsgon, 1 Az
"SI nh e 25/ 9l e o] 3
S HH(p<0.05).

Al
13
=)

f

T3 A" AE AR HOF)F H]
AE A}L 45 3 Ra 6.888%, R3z 5.736%2 w7} 5
AAES JeERJY. A8 A=H 7 ggxte] o3 A7t Hrp @ dApabe] 8ok v}

S o
A=)
o
T

asto] AE ARE 2

oF
o Sk

WAdel &3t

of tgk o] gt HE A

aAYgre F7 FE

T

ok ol el Az

g Aoz A
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d
fil
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4
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lo
=
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>
o
o|\

T Ad

B3 3gES IR spectrum¥d} 'H-NMR¥} PC-NMRS 400 MHz FT-NMR
spectrometer (Varian Inova AS 400, USA)® =43 A3}, ketone(1656 cm™!),54H7]
(3428 cm™He] &A= gelstget. w3 'H-NMR 2 “C-NMR(100 MHz, CDs;0D, §c)
A EH, 2D 7]l gHMBC A& Sdste] AxEHQ C-KE daEdA 54353

.

e MO o
il :
‘ - Y L |
A e e 3
¥ i o H H
E— b Structural Ly
[ | | | i identification N
¥ o ([ o H
a--T.— ' Fa
o — s, o PR . Ginsenoside C-K
| | R
Wy -
ol i
1y el
1y
I-f-f H ot i i
ginsenoside C-K |

<C-K¢ #+x 54>

@ Azxz=4 = A (HPLO)

d& el C-K &3& HPLCE Z433lth. Ak=d C-KE °F 0.05 goll siFst= &

- O
= AR 2ot ol e &yl 1 meell =<1 &, 10009 S| A& mEhow Sholal,
A5 6.9 meell ek G gt Ddop Eol 34ste] 100 meo] HA I A& A
Aoz itk e R BN 10 wH S 7P A AREDZYE A At
R, CKel FauH Ar(Fe) W4) 2 A(RFY HH)E ST AT ofgfs} 2
c}.

O K9] %(mg) = O~ K B2FE] %mg) x —- x 27
1000 A4
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Y59 3 Lot. No.(CA6023JW, CA6024JW, CA6025JW)E Z}ZF 33 A3 A=
o] a2y 2 HygH oz 0.05008 mg o]e] AEHE AL FAs
™ 2] (mV.sec)
Sample
1 2 3 B
CA6023JW 652.633 646.129 651.382 650.048
CA6024JW 670.2269 658.362 650.129 659.573
CA6025JW 667.359 672.245 641.243 660.282
<zl CK HAg>
|| +E 1B =
Sample 4 o dF (ppm) SJSPES B &
ppm mg
CA6023JW 49.58 495.8 0.04958
CA6024JW 50.30 503.0 0.05030
CA6025JW 50.36 503.6 0.05036
B 504.8 0.05008
<59 CK &>
@ 44 A8 (pH, =24 &, vz, Ax=34=)
459 AdEAMpH, =48, vF, A4 E AAS 23 3 Lot. No.g 7t
Sqae W gl 2 Met glee Fasa
Lot No. 13] 23] 33] H
CAB023JW 5.42 5.54 5.52 5.52
CA6024JW 5.44 5.53 5.45 5.54
CA6025JW 5.41 5.52 5.42 5.52

<=9 pH>

(<]
Lot No. 13 23] 33 D e
CAB6023JW 1.369 1.369 1.370 1.369
CA6024JW 1.369 1.369 1.370 1.369
CAB6025JW 1.369 1.369 1.370 1.369

<5 =4dE>

(9] d¥%%)
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Lot No. 13 23] 33 et
CA6023JW 1.013 1.014 1.013 1.013
CA6024JW 1.014 1.013 1.014 1.014
CA6025JW 1.011 1.012 1.014 1.012

© T Z714 A A E

D Al

Bacto™  Tryptic soy DBroth(BD 211825, USA), Petridish(SPL 10090,
KOREA)incubator(JSGI-150T, &A|o]eol 2~2] 4 %], KOREA), Autoclave( JAC-100,
JONGRO INDUSTRIAL CO., LTD, KOREA)

2) A
D AAe AAg @ i AA ImLol th57HA 1423k A (TSA broth)
ImLS FH7Fste] 10w 3|4 NS vbE3 H QA 34 g

2) F 373 AFFA P dFtARI A A A & AMSEta g AlEe SRR
*H7F LHoEY2ERZ = A (pH 3.5)& AFEsIA (1LY 40mge] @AHE EZRAL
olZdS HuAo] H7Istal 10% T4k ¥of pHYF 3.5+£0.10] ==

3) A AlES A4 9~10 cm HEZ HAWH vl &3 dF7HAQ A8kl 13
of AAg Hel ImLs =% g 5 30 TollA 4843 o] wjkste] a3 3007 ©]

T

22
o
2
1o
o
—{o

Y
R

skol e AAZ ahef Ao weFE e JEe A8ete] F AdTE
Sichidcy
4) At ANPE At Agel met AdS sty A A AFE A A
=37}

w2 E A}ﬁo}ﬂ 20~25TCo A Aol 5A7F wjgFst &
1007] olste] #H o] Yelhts HAS Ao & Ad4ES SH3h
5) A7 Ade AEojoREotda] A A|2015-1103% ‘3HAE ¢HH V| E So A3 4

ol T 2714 A Al we AAE A

(x: Aol A AZHE Qe 5 o AR A%, d
Aol 54u5)

AR 5 = HEet)
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Product Result

5714 A F 2hE
CAB023]W -
5714 R F 2=
5714 At F 2hE
CA6024]JW N
5714 At & ==
S04 Al 2hE
CAB025JW
5714 A F BAE

A AAE A A

. HFAI bR -
MaA&EIX] - TSA
NEBF FDA
S. aureus B. subiilis C. albicans
14h
2dl5
CFU/mL 8.5x10?

A FAIE T HE (3.0x10% o)

T B8 Adr

|\

A Ay ARz

o
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stoh ALg | o] 22T AAbA ofgel )
AHE-H] : Microwave
(Ao)E= 1000W, A% 200C, AT 358, FAZ 1.500/min)
ICP-OES
(74 220.353 nm, Zg=n}7)A of=3)

SAT=(mg/L) x HE5FI (L) x ¢
)

AREA T S (ue/g) = PEE B

2 F 0.15 g& AYsHA Fol AF e HEHZFLEMEAY Sxda 28 &7
o] 7o @] o= sl Ya, A 7 mL, @4 2 mL, 3 1 mLE ¥Ya 7
S 92 b &UE SxduE gAd FRstar ofgfe] Azl A~ o] &
gajo] = wj7hA] gttt deom A7 vy A4S 9il $alES 50 mL &% &2t
240 &713 2EFR 7] R FAE Ao ¥i 25FE Yol AATS 50 mLE S

of Helow gt o, HHdEo]l A& A AFste] AREFT WE v A(As) A

(100 ug/mL) 1 mLE B&stAl FHsto] 3A4A21 24H0.5—-100)= Yol 10 mL& 45 1

2F FFN(10 ug/mL)ez sl o] 12 FFN(10 ug/mL) ZH7 0.1 mL, 0.5 mL, 1.0

ml, 5.0 mL ¥ 10.0mLE &3t 77t Hsle] 100mL &FZefx~Fd 747 Y& %, 3
2

MAIZL A4H0.5—-10008 Wol 100 mLE g &94& HPFME xFdo=r drh o] XF
Mol F= 742 1 mL & ¥4 0.01 ug, 0.05 ug, 0.1 ug, 0.5 ug,1.0 ugs Ii3hch
AANE ALsta AN FAA AAH e NS FAFN R gta, HTd @ ANS
ZHAAL vl 2R do R fRAddEeErhd7](ICP-0ES)e Hl&e) HAHoR
FH A 9 v Fx2F AbEste] IS et &, LOQ oletY HE we &4

=2 WA ALEAR o] 22 F A Aaka L olgel Tt
AFEH] ¢ Microwave
(A28 1000W, HL L= 200C,
ICP-0OES
(3% 220.353 nm, =g=vp7]A] of=)
2% (ng/L) x HERT (L) X 2%
NEREEA0)

FAIZF 354, Y% 1.5m/min)

A

AAEA] w2 g (ug/g) =

3 T AH
HOZE0.03 g& AEEA Do} =&E2A7]8 ceramic boat?] 7Fe-Hl $1Xo A k¢

=t w2 Fe(Hg) ¥Fade < AgsA Azt FAA
L-Cystein(0.5—100)& Yol 10 mgr A& 12k EFN(10 pg/m) o= gt o] 14}
HN(10 wg/mb)S Al 0.1 mS AEsHA FHste] 3|4 A7 L-Cystein(0.5—100)8 4
o] 10 mesk 9= 23t .ol 22 TFN(0.1 pg/m)S ZF 1.0 wl,
10 b, 100 s AselAl 27y FHslo] HFAE ceramic boatd] ¥ & HAE AL

T=w47]8 ceramic boatE FAIF AR shal, HEd R HAE TP vEe] 2%

v}

=5
dft MN N o

12
~
I_A
e
S
S
=
o
=
IS
N
o
—
=
Is=)

g
MN
12
&)
—
=
(0]
~
£
o
fr
=
)
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2oz FeRAvll 20 gARHoaRy gA Fo| +o0 Fe 4 ¥ #EL
AT W LOQ ool AE @E waEE wARD AEGue] zaEds A
otelst 2.
A FeEREA
A L 2 F(g/g) =585 = (g/g) x &=
Lot No. 13] 23] 33 D
CA6023JW < 20 pg/ml < 20 ug/ml < 20 pg/ml E74ZF (K20pg/nl)
CA6024JW < 20 pg/ml < 20 pg/ml < 20 ug/ml 24 (20pg/ml)
CA6025JW < 20 pg/ml < 20 upg/ml < 20 upg/ml E24= (20pg/ml)
casel ¥ AY s>
Lot No. 13 23] 33 D
CAB6023JW < 10 pg/ml < 10 pg/ml < 10 pg/ml E274=F (10pg/ml)
CA6024JW < 10 pg/ml < 10 pg/ml < 10 pg/ml E714Z% (K10pg/nl)
CAB6025JW < 10 pg/ml < 10 pg/ml < 10 pg/ml 4= (10pg/ml)
camel W AY An>
Lot No. 13] 23] 33] D i
CA6023JW <1 pg/ml <1 pg/ml <1 pg/ml E714% (lyg/m)
CA6024JW <1 pg/ml <1 pg/ml <1 pg/ml =74F (Klyug/m)
CAB6025JW <1 pg/ml <1 pg/ml <1 pg/ml E4<E (lug/nl)

/\
(o,
1l
o
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@ #7F MeOH A&

D

A1 7]

GC-FID (d#7]7] ACME6100), Methyl alcohol(99.9%, ™7 3}l+=)

2) Al

1) MeOH= #Fd o sto HPFAS 1dt

2) BTN 1wE FYse] GC- FIDoM A3

3) AFAE 18 R*0.9 ©1h)o] 19 7M7he 7HE glgth (1 = R* > 0.9)
4) AA 1.0 g& AEstA FHstel DWE ¥ 10ml= g},

5) A 1uE FYste] GC-FIDeI A ?—7@6 t}.

6) HFd 2o disiste] MeOHS A &ghet.

7 A7 AEe FHAFE SHUE oﬂ #3714 (A2015-43%5) 9]

1
Aol whel 445 9le,

T = E T B =z A

DB-WAX )
Column Gas flow 24 1.0 mL/min

(30m=0.32mm=*0.5um)
50C(5min) — 10C Ar&/min
”E 2 ] , FoF 2% 200 C
- 150C(2min)

F=o B E Split (20:1) H&E7| 2% (FID) 240 C

[A4FA] v = 2351.4x + 77.915 (y: mVx*sec, X: concentrations)
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<MeOH %&+=>

Methanol standard curve

v =23514% + 77915
R*=10.5938

gggggg

Area (mVs)

Concentration (34)

Concentrations (%) H& (mV=*sec)
0.0025 5.535
0.005 10.501
0.01 25.179
0.1 325.140
- 1 2675.478
T 10 23566.994

0.0025% Methanol

0.005% Methanol

0.01% Methanol

sssss

0.1% Methanol

1% Methanol

10% Methanol

¥ ¥ § §
S
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<gmolxel AF 8l FAP>
CAB6023TW
13 23] 33
CABO24TW
13 23| 33
CA6025]W
18§ 23| 33
3 Lot 38 MBS Fa| B4 WA F22A MeOHo| 94 &< elaiginh
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1. Chemopreventive Effects of Heat-processed Panax quinquefolius Root on Human
Breast Cancer Cells (Anticancer Research 2008, 28:2545-2551)
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2. Inhibiting effects of total saponins of panax ginseng on immune maturation of
dendritic cells induced by oxidized-low density lipoprotein (Cellular Immunology
, 2010, 263:99)
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3. Effects of Panax ginseng on Tumor Necrosis Factor-a-Mediated Inflammation: A
Mini-Review (Molecules, 2011, 16:2802)
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4. Dendritic Cells Promoted by Ginseng Saponins Drive a Potent Thl Polarization

(Biomark Insights. 2008, 3).
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1. Jung HK, Lim SK, Park MJ, Bae CS, Yoon KC, Han HJ, and Park SH. The

protective effect of ginseng saponin against high glucose—induced secretion of
insulin-like growth factor (IGF)-I in primary cultured rabbit proximal tubule cells.
J Ginseng Kes. 2009; 33: 26-32.
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2. Hong HD, Choi SY, Kim YC, Lee YC, and Cho CW. Rapid determination of
ginsenosides Rb;, Rf, and Rg; in Korean ginseng using HPLC. J Ginseng FKes.
2009;33: 8-12.

3. Lee DY, Cho JG, Lee MK, Lee JW, Park HJ, Lee YH, Yang DC, and Baek NI
Standardization of physico—chemical data for ginseng saponins—I. Identification of
NMR data for ginsenoside Rgi. J Ginseng Res. 2009; 32: 291-299.

4. Lee CR, Whang WK, Shin CG, Lee HS, Han ST, Im BO, and Ko SK. Comparison
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847-850.

5. Park JD. Study on chemical constituents from PFanax ginseng. p. 79. In: The
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7. Du Q, Jerz G, Waibel R, and Winterhalter P. Isolation of dammarane saponins
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8. Karikura M, Miyase T, Tanizawa H, Taniyama T, and Takino Y. Studied on
Absorption, distribution, excretion and metabolism of ginseng saponin. VI
Comparision of the decomposition modes of ginsenoside—Rbs in thestomachofrats.
Chem Pharm Bull. 39: 400 (1991)

9. Kim Y-H, Lee Y-G, Choi K-J, Uchida K, and Sujuki, Y. Transglycosylation to
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Biochem. 65: 875 (2001)

10. Xuesong Z, Juan W, Jie L, Ling F, Juan G, Xiuli D, Hongtao B, Yifa Z, and
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14. Liu C, Han, JY, Duan YQ, Xin H, and Hua W. Purification and quantification of
ginsenoside Rbs and Rc from crude extracts of caudexes and leaves of Panax
notoginseng. Sep Purif Technol 54: 198-203 (2007)
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16. Wei W, Yuqing Z, Elizabeth RR, Donald LH, Hui W, and Ruiwen Z. In vitro
anti—cancer activity and structure—activity relationships of natural products
isolated from fruits of PFanax ginseng. Cancer Chemother Phamacol. 59: 589-601
(2007)
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26. The rhamnosidase was purified from Aspergilius sp. in obtained from local Me—ju.

The molecular weight of the enzyme was about 49000 Da.

27. Compared with naringinase from P decumbens and Aspergillus sp. from Me—ju,
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Aspergillus sp. has both activity of rhamnosidase and B—glucosidase. However, the
enzyme has relatively higher rhamnosidase activity. P decumbens naringinase has a
strong B—glucosidase activity with rhamnosidase

28. The enzyme had an optimum pH of 4.5. It did not show any thermostability, and
was not stable over 40 C

29. The enzyme was able to react with naringin, soy saponin, say isoflavon to produce
biotransform products. Those products need to be further investigate

30. Grassin, C. and Fauquembergue, P., 1996. Fruit juices. In: Godfrey, T. and West,
S., Editors. Industrial Enzymology (2nd edition ed.),, Macmillan Press, New York,
pp. 225—264

31. Kefford, J.F., 1959. The chemical constituents of citrus fruits. Adv Food Res 9, p.
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32. Yusof, S., Gazali, H.M. and King, G.S., 1990. Naringin content in local citrus fruit.
Food Chem 37, pp. 113—121

33. Hasegawa, S. and Maier, V.P. 1993 Solution to the limonin bitterness problem of
citrus juices. Food Technol. 37, 73—.77.

34. Johnson, R.L. and Chandler, B.V. 1988 Adsorptive removal of bitter principles and
titrable acids from citrus juices. Food Technol. 45, 130—.137.
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